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New General Electric Atomic Lab to Help 
Cut Cost of Nuclear Power 


Electric Vallecitos 


Laboratory in Pleasanton, Cali 


The new General 
Atomi 
fornia, will develop and test new ideas 
aimed at reducing the cost of atom 
generated electric power. 

The new laboratory, to begin operation 
initially consist of a Critical 
Radioactive 


a full-scale de 
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Materials Lab. (2 
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With the start up of thi Tr pow Y has a power output of 1,000 k 


research reactor, at Batte \ ) i he most powertul 
Institute, Columbus, Ohio—a wo rele ly owned research re 
in industrial research ha } critical”, Under the 
world’s leader in privat researe elson and an outstandin 
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RESEARCH REACTOR at Battelle 


The world’s most versatile privately owned research reactor now in operation 


the most 


rating 
t is ideally suited installation 


lustrial research 
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AMF ATOMICS Inc. 
AMF Building « 261 Madison Ave. « New York 16,N. Y 
Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
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Baw AND ATOMIC ENERGY 


SUPERCRITICAL pressure steam generator, the world’s 
first, saw B&W engineers solve new design, fabrica 
tion, and erection problems 


TONS OF CONCRETE, poured into this web of wire, will 
form walls of B&W-engineered swimming pool type 


research reactor. 
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ERECTION means smooth flow of components into 
place. Here side wall of high pressure, high temper- 
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HERE ARE THE REASONS WHY 
BaW ENGINEERS KNOW... 


Putting a nuclear reactor together is an ex- 
acting engineering task. Research and power 
reactors are designed and fabricated to meet 
specific needs. But design and fabrication 
alone will not assure required operating 
characteristics. It’s the job of the erection 
engineer to precisely assemble components 
into a working system. 

SAFETY AND ECONOMY in assembling and 
testing research reactors and nuclear steam 
generating plants require skillin established 
construction methods. But with this skill, 
there must be combined advanced scientific 
and nuclear engineering techniques. B&W 
erection engineers have already acquired an 
extensive backlog of atomic energy experi- 
ence, and are keeping up with the fast mov- 
ing developments in the peaceful applica- 
tions of this new source of energy. 
LONG EXPERIENCE with high 
vessels for example, has been applied by 
B&W to atomic energy’s similar problems. 
It has been fortified by a continuing, inde- 
pendent program of nuclear research to 
make the Babcock & Wilcox position unique 


pressu re 


=-) Nuclear Reactor Together 


in design, fabrication, and erection for the 
atomic energy field. 


STEP BY STEP, B&W engineers have fol- 
lowed progress in design and fabrication 
with improvements in erection methods. 
New techniques and tools have been de- 
veloped and tested. Alloy welding, radi- 
ography, magnafluxing, and stress relieving 
processes have been adapted to the particular 
needs of erection. 


HIGHLY SKILLED EXPERTS 


training supervise erection, Precision is 


with special 
their watchword and the newest techniques 
are at their finger-tips. Behind them stand 
nearly 100 years of BAW experience and 
the entire chain of specialized BAW engi- 
neering skills. 


COORDINATION of all B&W departments 
assures a Continuity of responsibility in one 
company from planning to starting up oper- 
ations. Write for Bulletin AED-6, “B&W 
Builds a Research Reactor.” The Babcock & 
Wilcox Company, Atomic Energy Division, 
161 East 42nd Street, New York 17, N. Y. 
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B&W’'S STORE of high pressure welding experience is 
added to newest welding metallurgy refinements re- 
quired for atomic energy projects 


KNOTTY erection problems, like removal of floor 
member to hoist drum into position, are taken in 
stride by specially trained engineers. 





FOSTER WHEELER 
aa 


Bending 2 in.’'T-1" steel plate on 8000-ton beam press 


Automat 


7. FORMING and welding of high 
yield-strength “T-1” steel has been 


extensively investigated by Foster 
Wheeler and a number of pressure 
vessels have now been succe asfully 
fabricated of this new material. Opera- 
tions in the manufacture of one of 


these vessels are shown above 


The &000-ton beam press at Foster 
Wheeler's Mountaintop, Pa., plant was 
used to form the flat “T-1” steel plate, 


2 in. thick, into half shells which were 


One of nine vess 


machined and welded into a full cylin- 
der Bending tec hniques were devel- 
oped and conservative limits estab- 
lished to control maximum bending 
stresses. The toughness of the steel 
was unaffected by cold bending 


within these established limits. 


After exploring several welding 
processes, the automatic submerged 
melt technique was found most satis- 
factory, meeting the required joint 


efficiency of 100 percent in the stress 


FABRICATES 


Machining mating surfaces of half shell 


nearing completio 


relieved condition. 

For end closures, where inside back 
welding could not be used, a procedure 
was developed for 100 percent penetra- 
tion welding without backing strips. 

Foster Wheeler’s specialized experi- 
ence and extensive shop facilities are 
available for the heavy fabrication of 
**T-1” steel or other high-yield strength 
steels. For further information, write 
to Foster Wheeler Corporation, 165 
Broadway, New York 6, N.Y. 


FosTER \f] WHEELER 


NEW YORK 


* LONDON «+ PARIS ¢ ST. CATHARINES, ONT. 
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NUCLEAR SYSTEMS 
AND CONTROLS 


Ford Instrument Company's major interest in the nuclear field is in the 


“8th reactor type,” the . 


Closed-cycle gas-cooled nuclear power reactor 


... Both stationary and propulsion plants. 
FICo findings indicate low cost, high thermal efficiency, 


high power capacity, maximum safety and a minimum of moving 





parts for these systems 


in addition 

For all types of nuclear power plants, FICo is equipped 
to design and manufacture: 

@ Transistor and Magnetic Amplifier Reactor Controls 


Control Rod Actuators of All Types 





Integrated Instrumentation and Control Systems 
Reactor Components 
Remote Handling Equipment 


Sensing, Indicating and Control Instruments 


« 
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write to: 


FORD INSTRUMENT COMPANY 


Division of Sperry Rand Corporation 


31-10 Thomson Avenue, Long Island City 1, N.Y. 
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Highest quality 
expansion joints 


Quality is built into every Sola-Flex joint 
From extensive research and develop- 
ment programs through to precision fab- 
rication, every step guarantees an extra 
measure of durability and trouble free 
service. And Sola-Flex joints are eco- 
nomical—in initial cost and in long life 
Send for a Sola-Flex catalog. Dept. C-100 
Solar Aircraft Co. San Diego 12, Calif 
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INTERNATIONAL CONFERENCE 
ON THE PEACEFUL USES 
OF ATOMIC ENERGY 





“The Intermetallic Compounds of Plutonium,” 
Coffinberry, A. S. and Ellinger, F. H. 
“Time-of-Flight Techniques Applied to 
Fast Neutron Measurements,” 
Cranberg, L. 


“Gamma Rays from Neutron Inelastic Scattering,” 


Day, R. B. 


“Some Techniques for Measurement of 
Fast Neutron Flux,” 
Diven, B. C. 


“Los Alamos Power Reactor Experiments,” 
Froman, D. K., Hammond, R. P. and King, L. D. P 

‘The Preparation of Kilocurie La 140 Sources,’ 
Hammond, R. P. and Schulte, J. W. 


“Chemical Processing in Intense Radiation Fields,” 


Hammond, R. P. 
“The Role of Liquid Scintillators in 
Nuclear Medicine,” 
Hayes, F. N., Anderson, E. C. and Langham, W. H 
“Delayed Neutrons,” 
Keepin, Jr.,G. R. and Wimett, T. F. 
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Les Alamos Scientific Lab- 
oratory is a non-civil 
service operation of the 
University of California for 
the U. 8. Atomic Energy 
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“Liquid Scintillation Counting of 
Natural Radiocarbon,” 
Hayes, PF. N., Anderson, BE. C. and Arnold, J. R 


“Design and Description of Water 
Boiler Reactors,” 
King, L. D. P. 


“Determination of Fission Quantities of 
Importance to Reactors,” 
Leachman, R. B. 


“A Review of Americium and Curium Chemistry,” 
Penneman, R. A. and Asprey, L. B. 


“Techniques for Measurement of Neutron Cross 
Sections and Energy Spectra for Sources Which 
are Continuous in Energy and Time,” 

Rosen, L. 

“Techniques for Measuring Elastic, Non-Elastic 

and Transport Neutron Cross Sections,” 
Taschek, R. P. 
“Angular Distributions and Non-Elastic 


Neutron Scattering,” 
Walt, M. 


Division 1508 


alamos 


scientific laborato 
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Runaway corrosion by fluorine 
now checked by Monel and Inconel 


even at high temperatures and pressures 


Processors of nuclear fuel handlk 


fluorine today with comparative 
ease and safety. 

Even at pressures as his is BOO 
psi. or at temperature 
1000 F, 


elemental fluorine 


spontaneous 


burn” of corrosion by 


is being held in check 


High nickel alloys 
provide check rein 

Monel 
nel® nickel-chromium alloys, it ha 
ittack 


nickel-copper and Inco 
been found, resist fluorine 
over a wider range of pressures and 
temperatures than other commonly 
used construction material 

In addition, they have excellent 


physical properties and are easily 


worked and we lded. 


At moderate temperatures in 
aqueous systems... Monel is used 
Up to about 900 F, Monel alloy 
ws good resistance to fluorine. It 
ilso resists liquid fluorine, hydro 
anhydrous HF, HF 
eam mixtures and active fluoride: 
Monel alloy is 


for fluorine generation cells, and in 


fluoric acid 


; 


Currently used 
tanks, feed lines, valves, flowmeters 


nd other control equipment 


When temperatures go up... Inconel 

Inconel alloy also prov des high 
resistance to fluorine and other cor 
rosives plus outstanding resistance 
thermal shock. One 


typical use is in furnaces where 


to heat and 


uranium oxide and hydrogen fluo 





de are reacted to produce urani im 


tetrafluoride in uranium refining 


Pamphlets summarize 
new technology 


ind Research 


The International Nickel Company, Inc 


Wall Street New York ¥. ¥ 





NICKEL ALLOYS... Protection Against Fluorine 
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UNIVERSITY OF CALIFORNIA RADIATION LABORATORY 


Can you help add 


to these achievements? 


[hese accomplishments in pure and applied science are 
widely known. To this impressive list, scientists and 
engineers at the Laboratory's Livermore site are making equally 
important contributions in the fields of nuclear weapons design, 
nuclear rocket propulsion, controlled thermonuclear energy 
(Project Sherwood) and high current accelerators. 
What you can do to help add to these accomplishments is 
limited only by yourself—your ability and your interest 
For the University of California Radiation Laboratory is 
managed and directed by outstanding scientists and engineers. 
[hese men are your “team-mates”... offering pioneering 
knowledge of the nuclear field and the newest, most 
expansive laboratory facilities. Here—where new ideas 
and techniques are traditional—initiative is constantly 


encouraged and developed. 


or 


MECHANICAL 


i i ELEC- 
PFRONICS ENGINEER, ‘ 


ou may be 


photography (including work in the 
field of 


history 


hock hydrodynamics), 
critical 
high current linear 
ind the controlled 
release of thermonuclear energy 


il 
ot 


b isi 


new 


project in any one reaction assembly 
ting 


e task tore 
Your major contribu 
esign and test the ne« 

t, which calls for skill 


| the requisite imagi 


fields, as a nuclear physi 


issigned each accelerator research 


In addition will be encouraged 


to explore 


Vou 
fundamental problems of 


your own choosing and to publish your 


ro 


‘ i broad Cope of con 


ir and novel problems 


I © 4 CHEMIST OF CHEMICAL DIREC 
ou will work on iInvestiga- UNIVER 


POR OF PROFESSIONAL 
ENGINERR 
chemist 

chemistry 

The 


concerned with the prob 


physical and LIVERMORE, CALIFORNIA 


and analytical 


he rik il engineer 1s project ind opportunities 


f clear rocket propulsion My specialty i 


ind reactors 


If | are & PHYSICIST OF MATHEMA- 
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ields of theoretical and experimental 
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BERKELEY 
LIVERMORE 


The cyclotron 
The synchrotron 


The proton 
linear accelerator 


The Bevatron 


Electromagnetic 
separation of 
vranium-235 


Discovery of plutonium 
and many other 


transuranium elements 


Discovery of 
URANIUM-233 
TRITIUM 
CARBON -14 
IRON -59 
IODINE-131 


Discovery of 
the antiproton 
and antineutron 


Artificial production 
of mesons 


findings in the open literature 
And for your family —there’s pleas 
ant living to be had in Northern Cali 
fornia’s sunny, smog-free Livermore 
Valley, near excellent shopping centers 
schools and the many cultural attrac 
Area 


tions of the San Francisco Bay 


You can help develop 
at UCRL today 


Send for complete information on the 


fonmvorrou 


facilities, work, personnel plans and 
benefits and the good living your family 


can enjoy c 


PERSONNEL 
ITY OF CALIFORNIA RADIATION LABORATORY 


Please send me complete information describing UCRL facilities, 


State 





Non-Overload 


cm U7 NE 
and Single Channel assis 
Pulse Height Analyzer 


Model N-302 


“ 
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] 
- 

whan. 
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For Here’s the answer to a long felt need a 
table, non-overload pulse amplifier together 

. . . with a precision single channel analyzer 
Scintillation Spectroscopy all on one standard sized chassis. The am 
plifier, which employs delay-line clipping 
and long-tailed pair stages with feedback, 
Single Component has good stability, short risetime, and ex 
cellent overload characteristi Overloads 
+4 : F re oa actor of Of are i - 
Monitoring a larg a factor f 100 ar h andled 
gracefully. The pulse height selector is of 
advanced design and provides short time 
resolution, high base line and window stabil- 


Proportional Counter ity, and low rate dependence. The highest 


quality components and workmanship are 


Pulse Analysis used throughout. Write today for addi 


tional information 


Price: $675.00  F.O.B. Princeton, New Jersey > 


Immediate Delivery 
Hamner Electronics Co... Ine. 
P.O. BOX 531, PRINCETON, N.J. © PEnnington 7-1176 
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.*» AERODYMAMICS 
, © REACTOR PHYSICS 
» INTERNAL AERODYNAMICS =~ 


« GROUND HANDLING 
EQUIPMENT DESIGN 


« HEAT TRANSFER . 


@ OPERATIONS RESEARCH | 


. *e« 
. .* . 
° , 


“Ff, 
. 
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"+ @ NUCLEAR RADIATION 
. _ EFFECTS RESEARCH 


 @ MECHANICAL, SERVO, 3° 
+» EQUIPMENT, DESIGN ° = * 


e THERMO AND POWER PLANT . 
INSTALLATION DESIGN 


© AUTOMATIC DATA REDUCTION: « 
© RESEARCH REACTOR DESIGN 
". @ PHYSICAL METALLURGY 


"AIRCRAFT AND MISSILE STABILITY ° 
+ AND CONTROL RESEARCH 7 


he B-58, America’s first supersonic bomber, and the 7 e POWER CONTROL SYSTEM DESIGN ~ 
first U.S. aircraft to be built under the new _* @ STRUCTURAL DESIGN AND =* 


‘“weapons-system” concept, will soon graduate into the “> ANALYSIS Se $ 
production stage. Even now, many of the engineers * @ WUCLEAR SHIELDING RESEARCH 
and scientists at CONVAIR-FORT WORTH are delving mt a 


into newer and more challenging projects in connection with ° 


“STRUCTURES PRELIMINARY DESIGN 


; .’ © MAINTENANCE DESIGN os 
If you have a formal education or professional experience . AND RESEARCH : os 


in any of the fields needed to explore these new ” eo FLIGHT INSTRUMENTATION DESIGN - | 


frontiers, you are invited to join this team of outstanding ‘ es 
. 
° aah. 6) 2°. @ 


the nearly half-a-hundred Air Force contracts now on hand. 


engineers, using the finest and most advanced facilities, .* is pe ar 
to help solve problems which may not become "+ @ HYDRAULIC CONTROL 
SYSTEM DESIGN . 


e EQUIPMENT DESIGN FOR 
DYNAMIC SYSTEMS TESTING — 


m ; ¢ e POLYMER CHEMISTRY 
TODAY ... NOW... investigate Convair- ° 
oe HEAT TRANSFER AND =O, - 


. y p abili s%e foo a 
Fort Worth. Put your ability to it’s best use AIR-FLOW TESTING 


realities for years. From the creative imagination of these 


men comes the aircraft of tomorrow. 


Address confidential 


<3 CONVAIR anger 


a FORT WORTH Prncbewing Personnel, =f 





CONVAIR, 


VISION OF GENERAL DYNAMICS CORPORATION 


.* . FORT WORTH, TEXAS 
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ST PUBLISHED! 


NUCLEAR REACTOR 
DATA-2nd edition 


This authoritative, new booklet 


lists principal characteristics 
of 142 of the World’s reactors 


and nuclear power plants 


‘] PER COPY 


—quantity discounts available 


The only compilation of its type 


ANALYZES 142 REACTORS OF In re sponse to thousands of re quests, Raytheon is pleased 
12 DIFFERENT TYPES: to make available an up to-date, enlarge d edition of this 


‘ 6 Heay te quid F 

Pressurized Water Heavy Water i Fuel popular, comprehensive booklet. With it, you can obtain 

Boiling Water Graphite tga Moderated 

MTR or Tank Type odium Graphite pecial Types 

Swimming Pool Aqueous Homogense Various nuclear reactors, observe trends in reactor 
intermediate and Fast Greeder 


an overall picture of the reactor situation, compare 


design and construction. 


i ual Gann teameien WRITE TODAY FOR YOUR COP 
Moderator Fuel esigner To be sure of getting your copy, write today for this 
ee ee aaa valuable booklet. Please address: Reactor Booklet 
Neutron energy Owner Power cost Raytheon Manufacturing Co., Waltham 54, Mass. En- 
Refiector Control ore dimensions 


Shielding Tome close $1.00 for each copy up to 10 copies; write for 


quantity discounts, Act now—the supply is limited. 


Excellence 


RAYTHEON MANUFACTURING COMPANY / in Electronics 


Research Division, Nuciear Power Group, Dept.R + Waltham 54, Mass 


CONTROL SYSTEMS © NUCLEAR INSTRUMENTS © LIQUID METAL FUEL GAS COOLED REACTOR 
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etl delgele)i 


.has capacity of 


4000 gpm at 1600° F 


A new “‘canned”’ liquid metal pump developed 
and proved by Westinghouse is ready for 
installation in nuclear power plants and 
chemical process lines, 


Extensive tests under rigid conditions proved 
the hermetically-sealed design capable of cir 
culating sodium and NaK at capacities of 4000 
gpm at 1600° F, 


Full details about the new pump and all other 
equipment, designed and manufactured by 
Westinghouse for the atomic power industry, 
may be obtained from your Westinghouse sales 
engineer or by writing to the Westinghouse 
Electric Corporation, Atomic Equipment De 
partment, Cheswick, Pennsylvania. j-57007-X 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR vout 





CR Il—Au Engineering “Jest Reactor 


Belgian Reactor Ul, an engineering test 
reactor of advanced concept, is scheduled 
for completion at Mol, Belgium, in 1959, 
Built and operated by Belgians in Belgium, 
BK Il is the outgrowth of fifteen years of 
experimental and testing reactor develop- 
ment in Europe and America. 

NDA has been joined by senior C.E.A.N, 
personnel in the detailed design, engineer- 
ing, and development of BR I. NDA will 
continue to assist C.E.A.N, through con- 
struction and test operation in order to 


add U.S. experience to the abilities of 


C.E.A.N. and Belgian industry. BR I 
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ROUNDUP 


of Key Developments in Atomic Energy 


AEC Declassifies Its Enriched Uranium Price Schedules 


Declassification of AEC price 


schedules for uranium and _pluto- 
nium, long sought, finally arrived 
when President Eisenhower an- 
nounced the terms and conditions 
on which nuclear fuel will be avail- 
able to friendly nations under bi- 
lateral agreements. 

The schedule of charges was an- 
nounced for the benefit of foreign 
buyers; but that it is the same 
schedule as applies domestically 
was made clear by the President 
when he said, “The U. S. will make 
available to other nations supplies 
of nuclear fuel at prices identical 
with those charged by the AEC 
under our domestic nuclear power 
program. 

He said the action taken was 
“designed to enable other nations or 
groups of nations to have firm as 


EBWR going critical 





surance of the fuel supplies neces 
sary to the continued operation of 
nuclear power installations, and thus 
to facilitate arrangements for financ- 
ing.” AEC has long been criticized 
here and abroad for maintaining 
secrecy about the price of nuclear 
fuels. 

The prices show a reduction on 
the one level where a comparison 
can be made. Previously the only 
published AEC price for enriched 
uranium was the figure announced 
at the Geneva conference last year 
of $25 per gram of U™ contained in 
20% enriched U. The new price is 
$16.12; but while the Geneva price 
was for uranium metal, the new 
charges are for UF;. To the $16.12 
must be added the cost of conver- 
sion to metal or other forms, to be 
borne by the user. However this 


The AEC’s Experimental Boiling Water Reactor at Argonne 


National Laboratory is on the point of going critical. 


It thus be- 


comes the first of the five reactors in AEC’s five-year plan to start 


operating 


close behind, and PWR is due to start up next summer. 
only approaching the hardware stage (see p. R7). 


HRT at Oak Ridge and SRE near Los Angeles are very 


EBR-2 is 
EBWR will 


first undergo a whole series of critical tests, lasting about a month, 


before being taken to power. 


Third British power plant site chosen 
Inkley Point near Bridgewater in Somerset (south of Cardiff 
across Bristol Channel) has been chosen by Britain's Central Elec- 
tricity Authority as site of its third nuclear power plant (see p. $3). 
This is only about 40 miles from Berkeley where one of the first 


two stations will be placed. 


Maritime asks bids to build gas-cycle ship engine 

The Maritime Administration has asked 16 firms to bid on 
designing and building a closed-cycle gas-turbine engine for a 
Liberty ship. The plant will be tested with an oil-fired heat 
source, up to 12,000 shp, but designed for subsequent use with a 
nuclear reactor at 20,000 shp; it is intended thus to test the suita- 
bility of the closed-cycle turbine prior to the availability of the 
gas-cooled reactor. Several companies are now making studies 


of the latter for Maritime. 


PRDC hearings postponed again 


A second postponement has put the PRDC hearing (NU, Nov. 
56, R1) off until January 8. This was ordered after a pre-hearing 
conference Nov. 29 at which PRDC asked the delay; the unions 


this time did not object. 
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is a relatively minor amount. The 
prices for various degrees of en 
richment range from $40.50 for 1 kg 
of uranium enriched by 0.02% to 
0.72%, to $15,361 for 1 kg of 90% 
“fully enriched”—uranium (see table 
p. R2). The Geneva prices of 
$40/kg for natural uranium metal, 
and $28/lb of heavy water, remain 
in effect. 

These are AEC sale prices. Also 
“buy-back” 
prices for fissionable material pro 
duced abroad through the use ol 
U. S.-supplied fuel: $12/gm_ for 
plutonium metal, $15/gm for U™ 
nitrate. These prices are based, 
AEC carefully specified, on esti 
mated value of these materials as 
reactor fuel. This should scotch the 
practice, rife in nuclear economics 
calculations during years of ignor 
ance of AEC prices and policies, 
of juggling reactor operating costs 
on the assumption that an arbitrary 
military value can be set on by- 
product plutonium 

The buy-back prices are to be 
effective during the year from July 
1, 1962, to June 30, 1963. Reason 
for this odd timing is that AEC may, 
under the 1954 Act, guarantee prices 
domestically for a maximum of 
seven years. It had already guar 
anteed the buy back price for by- 
product Pu and U™ for the seven 
year period from July 1, 1955, to 
June 30, 1962, and those prices re 
main in effect —and remain classified 

for that period, AEC announced 
that it intends to continue to extend 
annually for one year the period for 
which guaranteed prices are estab 
lished, so that the guaranty period 
will extend at least six years ahead 
at any moment 

The enriched uranium to be sup 
plied as needed under the new 
schedule of charges will be taken 
from the 20,200 kg of U™ made 
available in 1954, 1955 and 1956 
(NU, Dec. '54, 70; March ‘56, 17) 
for use in fueling research and 
power reactors abroad. AEC dis 
closed that commitments against 
that amount approximate 1,700 kg 
The three new power bilaterals with 
Australia, Netherlands and Switzer 
land involved supplying about 1,500 
kg over the next 10 years. Besides 


R1 


announced were its 
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this, the U. S. has promised to dis 
tribute 5,000 of the 20,200 kg 
through the newly-founded Inter- 
national Atomic Energy Agency, 
plus additional amounts matching 
contributions of other nations. 

Another disclosure by the Com- 
mission is that it is considering 
arrangements to supply U™ in ex- 
change for source material such as 
uranium ore or concentrates. Bases 
for such exchanges would be 
worked out for each case. 

The six steps taken to accelerate 
the development of nuclear power 
abroad are these: 

1. Extension of the schedule of 
domestic prices for enriched uranium 
to foreign users. 

2. Authorization for AEC to give 
assurance to nations with bilaterals 
that the U. S. is prepared to furnish 
U™ beyond the present term of ten 
years, 

3. Establishment of Pu and U™ 
buy-back prices. 

4. Decision by AEC that, until 
June 30, 1963, it is ready to pur 
chase all Pu and U™ produced 
abroad in reactors fueled with ma 
terial obtained from the UV. S. 

5. Decision by AEC to ask legis 
lation this year permitting it to 
guarantee Pu and U™ prices for 
seven years to foreign buyers, giving 
the latter the same assurance now 
offered the domestic nuclear power 
program. 

6. Decision to consider bartering 
U™ for source material with nations 
having bilaterals. 


Scottish Power Reactor 


To Hunterston, Ayrshire 


Work will start next year on the 
third power-first nuclear station in 
Britain. South of Scotland Elec 
tricity Board has picked a site at 
Hunterston near West Kilbride in 
Ayrshire, 25 mi SW of Glasgow. 

To cost between $84- and $112 
million, the two-reactor station will 
have an output of 250-300 Mw. 
The first reactor is to be in opera- 
tion in 1961, the second in 1962. 
Like the first two power-first sta 
tions at Berkeley and Bradwell in 
southern England, Calder Hall type 
gas-cooled reactors will be used; sea 
water will cool the turbines. 

Operated at a very high load 
factor, the station will provide about 
a quarter of all energy required in 
southern Scotland, wil! save |-million 
tons of coal annually 








Allied Chemical Picked To Build AEC U-Plant 


AEC has selected General Chemi- 
cal division of Allied Chemical & 
Dye Corp. from among seven bid- 
ders (NU, June ‘56, 21B; Nov., R2) 
to produce refined uranium salts for 
the Commission from crude concen- 
trates supplied by it. Contract ne- 
gotiations have already begun. 

The Allied proposal, which in- 
volved lowest cost to the govern 
ment, offers to supply 5,000 tons of 
U.O. equivalent annually as highly 
purified UF.. Owing to the veil of 
secrecy thrown, because of military 
significance, around production fig- 
ures at the existing AEC feed ma- 





Enriched Uranium Prices 
Following are base charges for en- 

riched uranium as UF,, f.0.b, Oak 

Ridge, varying with enrichment: 

Weight Charge 

fraction ( $/kg ($/gm 


| a contained U) U™ content) 


0072 40.50 5.62 
0074 42.75 5.78 
0076 45.25 5.95 
0078 47.50 6.09 
.0080 50.00 6.25 
0082 52.50 6.40 
0084 55.00 6.55 
0086 57.50 6.69 
0088 60.00 6,82 
.0090 62.75 6.97 
0092 65.25 7.09 
.0094 67.75 7.21 
.0096 70.50 7.84 
.0098 73.00 7.45 
010 75.75 7.58 
Ol 89.00 8.09 
012 103.00 8.58 
018 117.00 9.00 
014 131.25 9.38 
O15 145.50 9.70 
020 220.00 11.00 
025 297.00 11.88 
080 375.00 12.52 
0385 455.00 13.00 
040 535.50 13.89 
045 616.50 13.70 
050 698.25 13.96 
060 862.50 14.38 
070 1,028.00 14.68 
080 1,195.00 14.94 
090 1,362.00 15.13 
10 1,529.00 15.29 
15 2,374.00 15.83 
20 8,223.00 16,12 
25 4,078.00 16.31 
80 4,931.00 16.44 
35 5,793.00 16.55 
40 6,654.00 16.64 
45 7,515.00 16.70 
50 8,379.00 16.76 
55 9,245.00 16.81 
60 10,111.00 16.85 
65 10,979.00 16.89 
70 11,850.00 16.93 
75 12,721.00 16.96 
80 13,596.00 17.00 
85 14,475.00 17.08 
90 15,361.00 17.07 





terials plants at Fernald and St. 
Louis, it is not easy for the uniniti 
ated to arrive at an appreciation of 
the magnitude of rae an amount; 
but at AEC it is considered “a truly 
vast program.” 

The plant, to be built somewhere 
in the Ohio valley, is to be in opera- 
tion by April 1, 1959. 

Besides the Fernald plant oper- 
ated for AEC by National Lead Co. 
and the one at St. Louis run by 
Mallinckrodt Chemical Works, a 
third, $33-million plant nearing 
completion is to go on stream next 
year at Weldon Spring near St. 
Louis, and will also “ operated by 
Mallinckrodt. But all ata were 
built with U. S. money and are gov- 
ernment property. In line with 
AEC’s policy of encouraging greater 
eg at in the atomic program 
by industry, the new Allied plant 
will be the first privately-built and 
owned feed materials center. 

Allied will use a new process per- 
mitting it to by-pass the refining 
step as presently performed in AEC 
= Instead, the necessary puri- 
ication will be achieved by distilla- 
tion of the uraniurn hexafluoride. 


MoF, Slag Treatment 

Another, more modest, uranium 
program invitation by AEC to indus- 
try was for proposals for recovery of 
the 1-5% (by weight) uranium 
found in magnesium fluoride slag 
generated in the feed materials 
plants during reduction of UF, to 
metal. The invitation envisages sale 
of 4,000 tons/yr of uranium-magne- 
sium-fluoride slag from AEC plants, 
processing in privately-owned facili- 
ties by an industrial contractor to re- 
cover the 40-200 tons of U it con 
tains, and repurchase of the latter by 
AEC in one of a number of specified 
forms suitable for reintroduction into 
AEC production channels. The 
magnesium and fluorine content of 
the slag would remain the property 
of the contractor. The invitation 
foresees a 5-year contract, with the 
processor to begin operations be- 
tween July 1, 1958 and July 1, 1959. 

Some 75 firms have indicated in- 
terest since AEC’s initial announce- 
ment in January proposals are due 
by April 1, 1957. Meanwhile, to 
permit industry to become familiar 
with the processing technology in- 
volved, AEC scheduled a classified 
technical information meeting in St. 
Louis on Dec. 6-7. 

Processing methods in use in- 
clude carbonate leaching, phosphate 
precipitation, fluoride volatility, ion 
exchange and sulphuric acid roasting. 
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Lucky Mc Uranium 
Building Wyoming Mill 


AEC has authorized Lucky Mc 
Uranium Co. of Salt Lake City to 
build a $7-million U-processing mill 
in the Gas Hills area of Fremont 
Lucky Mc was 
the original discoverer of U ore in 
Wyoming. The mill, to have an 
ore capacity of 750-1,000 tons/day, 
is to be started at once for comple- 
Perhaps the largest 
concentrator to use the 


county, Wyoming. 


tion in a year. 
columnar 
ion exchange process, it will be de- 
signed and built by Utah Construc- 
tion Co., which recently acquired a 
controlling 
Lucky Mc 


(two-thirds) interest in 





No More Sodium Plants For Navy after Seawolf 


Already eight months behind 
schedule and likely to be at least 
five more, the dockbound Seawolf is 
causing the Navy a headache. Al 
though the second nuclear subma- 
rine’s sodium-cooled reactor itself 
has given no difficulty, according to 
the Navy, highly-corrosive liquid 
sodium-potassium has been eating 
through auxiliary equipment. 

On Sept. 6 the Navy admitted 
that “leaks have developed in the 
steam superheating equipment, 
which is not a part of the reactor 
proper [but] installed to obtain 
higher steam efficiency. The work 
necessary to correct this situation 
will extend for several weeks. The 


New England Electric approves second reactor 


Construction of a 200-Mw-or-more nuclear power plant was 
approved by directors of the New England Electric System, which 


has a 30% interest in Yankee Atomic Electric Co., 
work on a 134-Mw nuclear station at Rowe, Mass. 
time a U. S. utility has scheduled its second nuclear plant. 


now starting 
This is the first 
Studies 


are already under way to determine the most appropriate reactor 
type, size and location for the new plant, planned to enter service 
by 1963 or 1964. The Rowe plant is scheduled to start up in 


1960. 


New England president Irwin L. Moore said that “since 


costs of conventional fuel in this area are among the highest in the 
nation, we expect nuclear fuel will be competitive in New England 
much sooner,” and added that as a result of his firm's experience 
with the Yankee project, “we are convinced we should start our 
program immediately for this second plant to maintain our leader- 


ship + 


Observers consider it likely the new plant will be an 


advanced pressurized water type, costing in the vicinity of $50- 


million. 


Argentina buying GE research reactor 


Argentina will buy a 3-Mw swimming pool from General Elec- 
tric, Argentina’s AEC chairman, Navy Capt. Oscar A, Quihillalt, 


has announced. 


The report to Nuc.eonics from Buenos Aires 


says it will be fueled by 3.6 kg enriched U supplied by the U. S., 
and set up at a nuclear research and training center at Pereyra 
Parks between the capital and La Plata. 


Hungarians dynamite uranium mines 


Hungary was master of her own uranium mines 
richer than the West had dreamed 


apparently far 


for just five days. Word 


reaching Nuc.eonics is that Hungarian forces won the U-field area 
at Mecsek near Pécs on Oct. 31, only to lose it again to Soviet 
tank divisions on Nov. 5; but that the Hungarians were able to 
dynamite the shafts so that it will be some time before production 


can be resumed. 


A Viennese independent daily said incomplete 


surveys showed U deposits sufficient to supply all Europe for 500 
years, and even larger deposits are considered possible. 
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difficulty with the superheating 
equipment did not involve any in 
jury to personnel or other material 
damage nor did it involve any nu- 
clear radiations. So far as can be 
determined at the present time all 
materials involved were found to be 
in accordance with specifications.” 
The superheaters have been sealed 
off ian by-passed, but this will 
materially reduce the craft's hoped 
for speed and power. Earlier this 
ear Nuc eonics learned there had 
seal a minor sodium fire aboard 
that caused little or no damage. 

Trouble is understood to lie in the 
NaK used (instead of mercury as in 
the West Milton prototype plant) in 
the annulus between YU secondary 
sodium loop and the super-heater. 
Its function is to monitor leaks on 
either sodium or water-side; instead, 
the NaK monitor has been combin- 
ing with moisture to form lye and 
itself eating into the piping 

On Nov. 16 a second Navy an- 
nouncement said that technical stud- 
ies had been underway since the 
superheater trouble began, “to de 
termine the exact source and extent 
of the difficulty; as a result correc 
tive action is being expedited in the 
hope that trials of the present plant 
will be possible by late amaed on 
This obviously failed to quash the 
possibility that the Navy might give 
up on the Seawolf's sodium plant 
and replace it with a Nautilus-type 
pressurized water unit. The Navy 
declined to comment on this, but a 
high AEC source told Nuc eonics: 
“Its a Navy decision; my guess 
is that they'll try to go to sea with it 
if they can, but it could go either 
way. To yank out a lot of heat ex 
changer equipment is a major ex- 
pense anyway.” This should not be 
interpreted as meaning sodium cool- 
ing is a failure, he added, but merely 
that “we guessed wrong on the par 
ticular type of heat exchangers put 
in the Seawolf.” 

Nevertheless, the Navy's second 
statement said categorically, “The 
Seawolf reactor .. . coted by liq- 
uid sodium is the only plant of this 
type installed or planned for instal 
lation in a naval vessel. The Nauti 
lus-type using pressurized water is 
used in all other nuclear ships being 
built for the Navy.” 

Of 13 nuclear submarines author 
ized after Nautilus and Seawolf, 
Westinghouse—which built Nautilus’ 
engine—has contracts for power 
plants for 11; General Flectric. 
Seawolf builder, for one more 
water-cooled 
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AEC Encourages 
Private Test Reactors 
AEC announced it is prepared to 


pose test reactors” was announced. 
It involves construction of further 
test reactors by AEC only if its needs 
for irradiation space cannot be met 
in private industry facilities, and use 
of AEC-owned test reactors for non- 
government purposes only if pri- 
vately-owned facilities are not avail- 


Idaho reactor station, is scheduled 
to be ready for operation next sum- 
mer. Privately-announced industrial 
test reactors include the Westing- 
house Test Reactor, a General Elec- 
tric unit at the firm’s new Vallecitos, 
Calif., atomic laboratory, and a re- 
actor to be built at Plainsboro, N. J., 












































actors if the price is right. 

“To meet growing needs of the 
Commission in its reactor develop- 
ment program,” a policy of encour 
agement to private industry to con- 
struct and operate “general pur 


needs. 


Washington Report 


Will the Atomic Energy Commission establish 
better relationships with the new Congress than it 
had with the last? How will the Gore plan of 
civilian reactor acceleration fare in that new rela- 
tionship? The “202 hearings” early in the new 
session should tell. 

Prospects are for a temper of relationship much 
like last year; but AEC reportedly may take a long 
step in the direction of the Gore plan. 

AEC’s standing in the last Congress probably was 
at an all-time low. This may have been due to elec- 
tion-year pressure. But the Democrats are still in 
control. 

Key to the AEC-Congress relationship lies in the 
Joint Committee on Atomic Energy where the chair- 
manshiip changes. Replacing sharp-questioning Sen 
Clinton P. Anderson of New Mexico will be Rep. 
Carl Durham of North Carolina. 

Durham unquestionably has been less aggressive 
than Anderson. But Anderson, and Democrats 
Melvin Price, Albert Gore, Henry Jackson and Chet 
Holifield, all critics of AEC’s stewardship in the past, 
will be back again. In fact, the only changes will 
be the replacements (so far unnamed) for Repub- 
licans Sen. Eugene D. Millikin, retired, and Rep. 
Carl Hinshaw, who died. 

It is to JCAE still arguing that it is kept in the 
dark too much of the time by AEC--that the Com- 
mission must report in late January. There is little 
doubt that one phase —nuclear power reactor devel- 
opment—will dominate the hearings. 

Price, Anderson and Gore have promised revival 
of efforts to enact legislation for a U. S.-financed re- 
actor building program. AEC Chairman Lewis L. 
Strauss will continue to oppose any such suggestion. 
Republican members, led by Sen. Bourke B. 
Hickenlooper of Iowa, will probably back Strauss 
again. Hickenlooper says the case for a Federal 
reactor program never was proved. He is also op- 
posed to Price’s suggestion that the question of 
Federal indemnity be tied to the reactor bill. 
Strauss will go all out to convince the committee 
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buy time in privately-built test re- able. AEC will later invite pro- 
posals by private industry to supply firm combine headed by AMF 
irradiation services 


AEC’s own Engineering Test Re- telle Memorial Institute have al- 
actor, now a building adjacent to its 
Materials Testing Reactor at the 































by Industrial Research Labs, a ten- 


Atomics (NU, Oct. 56, R5). Ar- 
mour Research Foundation and Bat- 


suited to its 


ready completed industrial research 
reactors. 


that the U. S. is ahead of other countries in reactor 
development. On his success may hang prospects 
for the Federal reactor bill. 

AEC is keeping up to date the list of 214 reactors 
in all categories Strauss issued in October. There 
are certain to be additions by the time he comes be- 
fore the committee. Already there has been the for- 
mation of Carolina-Virginia Nuclear Power Associ- 
ates. Their reactor plans may crystallize in February. 

Reportedly in formation is another utility-industry 
group in the Texas-Southwest area, understood to be 
negotiating with General Electric for construction of 
a power reactor. There may be one or two more 
such groups formed by February. 

Strauss will emphasize the number of concepts 
under study and development in addition to the re- 
actors on the list. While advances in the field are 
making differentiation between types increasingly 
difficult, there are ten concepts now generally ac- 
cepted as under study. Strauss may add to this 
number by February. 

Further, according to current reports, he hopes to 
sell Congress on the idea of stepping up his budget 
appropriation for reactor development by $150 mil- 
lion for 1958 over and above the $510.3-million 
for 1957. 

Strauss reportedly will ask also for blanket con- 
gressional approval to take one of three steps if 
needed to speed reactor construction: 

1, Offer greater financial aid in special cases, 
while continuing the present course of reliance on 
private industry to build nuclear central stations. 

2. If this doesn’t work, resort to the Duquesne 
Light Co. Shippingport formula of joint industry- 
AEC financing. 

3. If neither course produces the desired results, 
have AEC build large prototype reactors at AEC 
facilities. 

This last would be tantamount to AEC acceptance 
of the Gore plan. 

Main point, though, is that Strauss wants freedom 
for AEC to make its own decision in this matter. 
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D.O Power Reactor 
Study at DuPont 


A technological and economic 
feasibility study of heavy-water- 
moderated power reactors will be 
made for AEC by E. I. duPont de 
Nemours & Co. It will be carried 
out within the framework of the 
existing contract for operation of 
AEC’s Savannah River hant, where 
duPont designed, built, and now 
operates five plutonium-production 
reactors moderated and cooled by 
D.O. The study will concern de- 
sign and development, and pay par- 
ticular attention to the use of natural 
uranium fuel, AEC said, but “makes 
no commitment” for construction of 
a power reactor. DuPont has re- 
peatedly asserted that its only in- 
terest in atomic energy, outside of 
operation of Savannah River for 
AEC, lies in radiation processing of 
plastics and chemicals. 

During hearings on the Gore bill 
this summer, some experts—includ- 
ing Walter Zinn—had called for ap- 
plying the Savannah heavy-water re- 
actor to power production (NU, 
June ‘56, 17). Some statisticians 
consider the duPont study as AEC’s 
tenth reactor concept (NU, Aug. '56, 
R3); an eleventh that Oak Ridge 
has been investigating for some time 
but that AEC won't say much about 
is the fused-salt-fueled reactor (NU, 
Oct. 56, R5). 


| 





Need for Standards in Nuclear Field Enumerated 


To meet the problem, peculiar to 
nuclear systems, of reinspecting pres- 
sure vessels after operation, it has 
been suggested that surveillance 
specimens be included in the vessel 
at construction for removal and ex- 
amination at specified intervals dur- 
ing the vessel life. This would ease 
the difficulty of inspecting reactor 
vessels after they become radio- 
active. 

The suggestion was reported to 
the American Standards Association 
by Harvey A. Wagner of Detroit 
Edison. Other needs he pointed to 
in the nuclear standards field: 

® Deviation from present ASME 
code stress allowances should be 
permitted for transitory high stresses 
of short duration in reactors, be- 
cause present allowances are based 
on steady-state conditions and if ad- 
hered to in reactor vessel design 
would result in unsatisfactory de- 
sign economically as well as per- 
formance-wise. 

@ Special standards for nuclear 
vessels and components also may be 
needed because the embrittling effect 
of radiation will affect stress concen- 
trations resulting from notches, dis- 
continuities, short-radius fillets, ete. 

© New pressure piping codes to 
cover fluids not now covered such 
as lead bismuth, uranyl sulfate, 
uranyl phosphate; also, to take into 


More Opportunities In Nuclear Training 


Encouraging is the word for the 
swelling flood of nuclear educational 
programs that are being announced, 
their variety increasing with their 
number (NU, Nov. ’56 R8). Last 
month’s crop: 

AEC has established 150 one-year 
special fellowships ($1800 stipend 
plus tuition, dependency allowance) 
to encourage more students to pur- 
sue nuclear engineering and physical 
science studies. The program will 
be administered by Oak Ridge Insti- 
tute of Nuclear Studies, the fourth 
AEC program run by ORINS. 

AEC also will open unclassified 
facilities at Oak Ridge National Lab- 
oratory for scheduled educational 
tours by high school and college stu- 
dent groups on the first Saturday of 
each month. Applications should be 
made to ORINS. 

ORINS will include a special 2- 
week course in basic principles of 
radiation chemistry for scientists and 
teachers, starting March 25. Appli- 
cations are also open for places in 
AEC’s fellowship program in indus 
trial hygiene. 

Queens General Hospital, Jamaica, 
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L. L, will offer a 4-month course for 
15 in medical uses of radioisotopes, 
starting Feb. 19 and consisting of 
weekly 5-hour sessions. 

University of Texas Postgraduate 
School of Medicine, Houston, an- 
nounces a 2-month course in radio- 
logical physics starting in January 
and July, and a one-month course in 
won oe use of radioisotopes in 
March and September. 

University of Chicago is instituting 
two new 2-year graduate courses 
leading to M.S. degrees in radio- 
logical physics and in health physics. 

Argonne National Laboratory in- 
vites applications from U. S. faculty 
members and graduate students for 
summer or one-year science and en- 
gineering research appointments on 
ANL projects. Applications for 
summer 1957 are due Jan. 15 at 
ANL. 

General Dynamics Corp. has made 
a $1-million grant to the University 
of California to aid its La Jolla cam- 
pus to provide a graduate program 
in science and technology. CD's 
General Atomic division is a neigh- 


bor in La Jolla. 





consideration not only corrosion 
rates but also the possible effect of 
radiation on corrosion rates. 

® Standards for testing buildings 
and exits for leak-tightness. 

@ Inspection procedure for clean- 
liness during construction, going far 
beyond present practice. 

® Standards for recirculating air 
systems in nuclear plants. 


@ Fire fighting standards. 

® Standards for stand-by equip- 
ment—pumps, auxiliary electrical 
supply. 

® Specifications for shielding ma- 
terials—lead, polyethylene, Boat 


steel, etc. 

® Procedure for testing mechani 
cal safety devices. 

@ Standards for sampling and 
measuring radioactive waste activity, 
for waste collection and storage 
systems, and for tanks and contain- 
ment facilities for handling and 
transporting waste. 


Merchant A-Ship Seen 


Economic in Five Years 


“In about five years, nuclear pro- 
pulsion will compete favorably from 
an economic standpoint with fossil 
fuel power plants in new ships oper- 
ated at high speeds over long runs,” 
according to Richard P, Godwin, 
project manager for AEC and the 
Maritime Administration on the nu- 
clear merchant ship project. 

If a second nuclear ship is under- 
taken in the near future, he said, 
the development program will have 
proceeded far enough to i a 
‘significant reer 4 of costs, 
“Should the second ship be a super- 
tanker, there is a very good chance 
that it can operate in the black from 
the outset, although it will not neces 
sarily be competitive.” A second 
ship started within two years after 
the first might go into commercial 
operation about the same time as 
the first, he predicted, because of 
the time required for the first ship 
in test operation, training, demon- 
stration and foreign acceptance be 
fore it can enter commercial service. 


Atomic Trailership Asked 

At the same time, the operator of 
a trailer ferry concern asked the 
U. S. to build a nuclear-powered 
“roll-on, roll-off” ship to carry loaded 
truck trailers. If this were done, 
he said, his line would build two 
conventionally-powered ships with 
the same hull design to permit get- 
ting precisely comparable data. 

Eric Rath, president of TMT 
Trailer Ferry, Inc., of Miami, said 





the nuclear ship would cost about 
$40-million and the conventional 
ones about $12-million each. He 
envisages a trailership of 4,000 
10,000 tons, 500-600-ft long, cap 
able of 18-22 knots. 


AEC Asks Rule Change 
On Data Use in Hearing 


AEC has given notice of intent 
to introduce into its rules of prac 
tice a new rule laying down proce 
dures for handling classified infor 
mation introduced in hearing pro 
ceedings or needed to prepare for 
them. ‘The rule is designed to pre 
vent use of classified information as 
much as possible. The rule is be 
ing rushed through faster than usual 
in an effort to make it effective be 
fore the start of the Detroit fast 
breeder hearings (NU, Nov. ‘56 
Rl). It places an obligation on all 
parties to a hearing to avoid use of 
classified data whenever possible 


U. N. Radiation Unit 
Gets Fallout Reports 


The United Nations’ 15-country 
Scientific Committee on Radiation 
Effects concluded its second two 
week session in New York (NU, 
April '56, 24) last month and sub 
mitted its first annual report to the 
General Assembly. Annexed to this 
were 50 reports on fallout studies 
from as many nations, including 
Russia, but these were not made 
public. The Committee's final re 
port is due in July 1958; the group's 
next meeting will be in April 1957 


AEC License Situation 


The month’s activity on the AE¢ 
licensing front: 

License granted: Marubeni-lida 
Co., N. Y., to export to the Japan 
Atomic Energy Research Institute, 
Tokyo, an Atomics International 
(NAA)-built water boiler, 11/26/56 

Applications received: Glenn L. 
Martin Co., for a critical experiment 
facility at Middle River, Md., 10 
30/56 

Curtiss-Wright Corp., for a 1 
Mw swimming pool at Quehanna 
Pa., 11/6/56 

Aerojet-General Nucleonics, for 
five sdiditional AGN-201 portable 
research reactors (four already re 
quested), 11/28/56 

U. S. Navy Postgraduate School 
to acquire and operate Aerojet 
General Nucleonics’ first AGN-201 
at Monterey, Calif., 11/28/56 
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About the Industry 


An unexpected baby was born into the atomic energy industry last 


month: Sylvania-Corning Nuclear Corporation. It is the product 
of the merger of all nuclear activities of Sylvania Electric Products 
and Corning Glass Works, each of whom will own half the new 
Delaware company’s stock. Founded to conduct expanded re- 
search, development, and production in the nucleonics field, the 
objective of the new firm will be “to keep at the forefront of 
progress in nuclear power, especially in the ‘heart’ business repre- 
sented by fuels, components and other materials.” The firm will 
take over the parent companies’ entire existing atomic energy busi- 
nesses, “thus acquiring Sylvania’s extensive background in metal- 
lurgy and Corning’s leadership in ceramics,” officials said. Corning 
is a recognized leader in development and manufacture of refrac- 
tory products and ceramics as well as glass; but the fact that it had 
already been engaged in applying high-temperature ceramic tech- 
niques to the manufacture of nuclear fuel elements was not widely 
known. Sylvania has been a principal producer of slug- and plate- 
type reactor fuel elements for AEC, and has done advanced work in 
metallurgical research and fuel recovery processes. 

Of Sylvania’s two division facilities on Long Island—administrative 
headquarters and labs at Bayside and pilot production plant at 
Hicksville—only the latter will continue in operation as part of the 
new firm; the Bayside building will be taken over by Sylvania Re- 
search Laboratories. Main location of the new firm will be at ex- 
tensive new facilities to be constructed at a 300-acre site soon to be 
chosen in New England; 50 sites have been investigated, one in 
suburban Boston will be picked. Among other assets of the new 
company is a new Sylvania contract to fabricate 40 MTR-type 
enriched U-Al alloy fuel elements for Canada’s new swimming pool 
“swing” reactor nearing completion at Chalk River. 

« 


Martin International has been founded by Glenn L. Martin Co. as a 


wholly-owned subsidiary to explore and develop world markets for 
nuclear-powered electric generating systems. Martin vice president 
for procurement George B, Shaw will head the new company. Its 
program will concentrate on areas where power-hungry countries 
are ready to commit themselves to a program of nuclear develop- 
ment. 
s 

new Nuclear Power Equipment division was set up last month at 
Kieley & Mueller of Middletown, N. Y., manufacturer of automatic 
control valves, power and steam specialty equipment. The new 
division starts life with $750,000 in valve contracts, will build 
ultra-high-temperature, bellows-sealed control valves with seif- 
contained control systems for a nuclear propulsion development 
facility. 

: + 


Great Lakes Carbon Corp. of New York has joined with Britain’s 


Nuclear Power Plant Co. in setting up a new U. K. firm, Anglo Great 
Lakes Corp., to build and operate an $18-million nuclear graphite 
plant to be completed by 1958. Annual production will be 10,000 
tons. A 78-acre site at Newburn Hough on the Tyne has been 


selected. This will be Britain’s second nuclear graphite plant 


(Acheson Electrodes Co, collaborating with Union Carbide Corp. 
is running the other); the move will thus eliminate a threatened 
graphite bottleneck in the British nuclear power program. 
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Reactor News 


FOOD CENTER TO BE IN CALIFORNIA 

The long-awaited site announcement on the Army’s food 
irradiation center came last month: Sharpe General 
Depot at Stockton, Calif., 60 mi W of San Francisco, 
has been chosen. Still to be decided is the manu- 
facturer for the $3-million Food Irradiation Reactor the 
AEC will build there for the Army Quartermaster Corps: 
11 firms bid (NU, Oct. 56, R5), and four are said to be 
still in the running. Work is to start by end of June, 
and the center is to be in operation by late 1958. Other 
facilities of the center, costing an estimated $4.5-million, 
will include an accelerator, labs, offices, and processing 
and storage areas. Primary mission of the center at the 
outset will be to develop methods of utilizing radiation 
to preserve foods and to assess their economic feasibility. 
The processing area will be designed with a high degree 
of flexibility to accommodate a large variety of products 
and to permit modifications in processing lines as im 
provements are made, 


GE BUILDS REFUELING TEST TOWER 

secause General Electric decided that “manual refueling 
of the Dresden station was the safest and surest method,” 
it is building a special test facility at San Jose to develop 


PLATFORM 


] 


ina 


prove procedures and — for refueling the 


180-Mw nuclear station the firm is building near Chi 
cago for Commonwealth Edison. Housed in a steel 
tower 86 ft high, it will center around an all-welded 
14-ton steel tank 56 ft high x 8 ft dia simulating the 
pressure vessel of a large boiling-water reactor. A core 

«k-up will be installed at the bottom of the water- 
filled tank, and technicians will work from a platform 
ibove it, inserting and removing dummy fuel elements 
vith long-handled grappling hooks. An underwater TV 
camera close to the “core” will enable them to watch 
their efforts at close range; periscopes are also being 
provided. The facility is scheduled to be in operation 
this month. 
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ANN ARBOR REACTOR DEDICATED 

Michigan University’s Ford Nuclear Reactor, a 1-Mw 
swimming pool built with a $1-million gift from the Ford 
Motor Co. Fund, was officially dedicated—-but not started 
up-—with a ceremony on the University’s new north 
campus last month. When it goes into operation later 
this month, it will be the country’s third, and the most 
powerful, college reactor. The pool, with 6%-ft high 
density concrete walls containing 41,000 gal water, ad 
joins the $2-million Phoenix Memorial laboratory for 
radiation research, already in use (NU, Nov, ‘55, 76). 
Six lb U™ in 23 MTR-type fuel elements form the core, 
21 ft under water and surrounded by 12% tons of 
graphite reflector; peak flux is 10". Twelve beam ports 
and a rabbit system are provided in the Babcock & 
Wilcox-built facility. AEC inspectors are now making 
their final check, last requirement before start-up. 


. AND NAVAL RESEARCH REACTOR CRITICAL 


Three days after getting its operating license from AEC, 
the Naval Research Laboratory in Washington, D. C., 
started up its swimming pool. Critical experiments and 
initial calibration will take until mid-December, after 
which the reactor will go into operation at 100 kw; 
higher power levels may be authorized later. More than 
three years in design and construction, it like the Ann 
Arbor pool—cost $1-million; likewise, it also has large 
hot cell facilities adjoining. As forecast, (NU, Aug. 
'56, 53) 3.4 kg contained U™ was the critical mass for 
the cold, clean, totally water-reflected core. Seven beam 
ports and a thermal column are provided at one end of 
the pool for neutron beam work, as well as a rabbit 
system for short-lived isotopes. The reactor may be 
used by any of NRL’s 14 scientific divisions and by other 
groups in the capital area, and will serve as a training 
tool in NRL’s reactor engineering course. 


CANADA'S FIRST PRIVATE REACTOR TO AMF 
AMF Atomics (Canada) subsidiary of AMF Co, of 
New York will design and build Canada’s first privately- 
owned research reactor, for McMaster University, Hamil- 
ton, Ont. Although built on the campus of the univer- 
sity’s science school, the pool reactor will serve as an 
industrial research tool as well as a training aid, It 
will be financed by the government, Ontario Hydro 
Power, and several Ontario industries. 


FERGUSON PICKED FOR EBR-2 

H. K. Ferguson Co. of Cleveland was selected by 
Argonne National Laboratory as architect-engineer for 
the design of Experimental Breeder Reactor No. 2, fifth 
and last unit in AEC’s five-year program of reactor 
development. The 20-Mw fast breeder will be built at 
AEC’s Idaho testing station, near EBR-1] 


ARGONNE INVENTS ‘SLOW-FAST’ REACTOR 


A revolutionary design is embodied in Argonne’s latest 
zero power reactor, ZPR-5, now in operation. A “re 
actor within a reactor,” ZPR-5 consists of a 5-ft dia steel 
tank in the center of which is a 2-ft’ fast core of 49 
enriched-U fuel assemblies; surrounding this is a slow 
section of normal and enriched fuel elements immersed 
in water. Both cores are chain-reacting. The design 
is said to utilize the best features of both fast and 
thermal reactors—the safety and ease of control of the 
latter, the superior nuclear properties of the former. 
Connecting the two systems will make it possible to 
study the nuclear physics of fast reactors without being 
troubled by their control difficulties. 
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TABLE OF FRENCH 


REACTORS 





All 


issistance of French 


Function Startup V oderator Coolant 


ZOE 
Research 


None 


ZOE (modified) DO 

P-2 (or EL-2) 

Research 52 N;, later 
CO, at 10 
atm 


AQUILON 
Lattice studies 


Aug '56 D,O or None 


H,O 


EL-3 


Materials research 1957 


Swimming Pool #1 
Shielding research 
& training 


Swimming Pool #2 
Shielding research 


MINERVE 
Reactivity 
studies 


HO, 
perhaps 
BeO 


PROSERPINE 
Homogeneous 
reactor for 
research 


H,O 


REACTEUR MARIN reactor for 


yrototvpe 
I I 


PILE CHAUDE 


(prototype reactor of weak 
Characteristics unavailable 


G-1 


Pu production Jan. '56 graphite 


G-2 
Pu production & 
power 


G-3 


Pu production & 
power 


EDF-1 
Power & Pu 
production 


1957 CO, at 15 


atm 


graphite 


1958 CO, at 15 


atm 


graphite 


1959 graphite CO, at 25 


atm 


* Only experimental production. The 
** Net balance 


Nors: All these reactors use thermal neutrons 


naval propulsion 


power functioning at 


prepared with tl 


P 


Location Heat 


4 T sintered UO, ChAtillon 5 kw 


2 T natural t 150 kw 


3 T natural l Saclay 2.56 Mw 


Variety of fuel 
types & arrange 


ments 


Lightly enriched 10-15 Mw 


U 


About 5 kg 24 Grenoble 
contained in en- 


riched U at 20% 


Same as above Chatillon 


or Saclay 


About 3 kg of ChAtillon 


U** contained in 


highly enriched | 


Pu sulfate solu Saclay 


tion (few hundred 


grams 
Characteristics unavailable 


Not 


“very high temperature 


100 T natural U Marcoule 40 Mw 


100 T natural | Marcoule 150 Mw 


100 T natural U Marcoule 


139 T natural U Ay 300 Mw 


ome 


net balance is negative 


ower 
Coat 


Elec $1 xX 10 


for 


electricity production. 


5.75 Mw* 20 5.5 X 10" 


30 Mw** 2 X 10" 


60 Mw** 40 i xX 10 


estimate) 
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Report from France 


PARIS 

Perhaps the most interesting char- 
icteristic of the French atomic 
program today is that 
France in the face of certain 
American and_ British contrary 
opinions, continues to put its faith 
in the development of plutonium as 
with enriched U™. Ad- 
mittedly when the Commissariat a 
Energie Atomique in 1952 em- 
barked on its initial five-year plan, 
the choice between Pu and U™ was 
academic. France, with 
its limited resources, understandably 
opted for Pu. As a result the only 
important exception to French in- 
dependence in its atomic program 

that it does not separate 
an industrial scale, though 
research along this line is being 
carried out. 

French CEA officials don’t for a 
moment deny considerable interest 
as fissionable material 
in prototypes for more compact 
Last June, CEA signed 
i bilateral with the U. S. covering 
10 kg of enriched U which the 
will use to meet im 

But French atomic 
nevertheless think Pu is 
the fissionable material of the future, 
ind CEA feels it make its 
technical bid toward this end. The 
thinks that the 
thorium-U™ cycle, while very prom 
will necessarily come about 


ene! 


Compare d 


somewhat 


today is 


[ » on 


in using U” 
reactors 


some 
(Lommissariat 
rr di ite ne eds 


scientists 
must 


(Lommiussariat 
Ising 
more slowly 

The main feat of France’s first 
five-year plan, which will draw to 
a close next year, is easily the con- 
struction of the plutonium-produc 
ing center at Marcoule. The $20 
million G-1, which went critical last 
January, generates 40 Mw of heat 
and produces 15 kg of Pu annually. 
(NU, Feb. 56, 15; April, 22). 

The second Marcoule reactor, 
G-2, is scheduled to start up next 
year; the third, G-3, in 1958. They 
will be identical and are being built 
timated cost of $30 million 
Technically, G-2 and G-3 
are comparable to the dual purpose 
tritish reactors at Calder Hall 
Like G-1, G-2 and G-3 will use 100 
tons of fuel and 
But where- 
is G-] uses air as coolant, G-2 and 
G-3 will use CO; at 15 atm. 

The French have built up a cer 
tain amount of experience with this 
The research re 

1952 at a cost 

installed at the 
center at 


it if ¢ 


each 


natural U as 
graphite as moderator. 


type of coolant. 

actor P-2, built in 
of $6 million and 
CEAs 
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Saclay, 12 mi S of Paris, was the 
first and, until very recently, the 
only reactor in the world to use 
compressed gas as a coolant, P-2, 
incidentally, has been used for a 
variety of ‘research purposes includ 
ing the study of radiation damage 
on materials and neutron research. 
P-2 also produces radioisotopes and 
a small quantity of Pu 

Marcoule, which covers 600 acres 
on the banks of the Rhéne, is also 
noteworthy in that it has brought 
together large industrial groupings 
for the construction of the three 
piles. G-1 was built by four big 
French firms: the Societé des Forges 
et Ateliers du Societé 
Alsacienne de Constructions Mécani 
ques, Societé Alsthom, and Societé 
Rateau. A $15-million-plus Pu ex 
traction plant also is going up on the 
site, and should be in operation next 


Chtillon 


Creusot, 


St. Hippolyte 


Avoine 


Grenoble 
Marcoule 


year. This work is being done by 
the chemical firm Saint-Gobain. 
The first real-—i.e. power only 

nuclear central EDF-1, is 
being designed and built jointly by 
the Commissariat and the State 
owned utility Electricité de France 
for an $40 million. 
Ground has broken on the 
EDF-1 site at Avoine in the Loire 
Valley. EDF-1 is slated to start up 
in 1959, producing 60 Mw net of 
electric ity. French plans 
now envisage that EDF-1 will be 
followed by a new station 


station 


estimated 
been 


Present 


every 


year, instead of one every 18 months 


as originally planned. The goal is 
to double installed capacity every 
three years. This will be achieved 
thanks to the inc reasing unit power 
of future stations. As a result, it is 
estimated that by 1970 France will 
have about 800 Mw of 
electricity.” 
While EDF-1 


as fuel, graphite as moderator, and 


“atomic 


will use natural U 


CO. at 25 atm as coolant, this 
arrangement will not necessarily be 
followed in future EDF installations 
Reactor characteristics will vary ac 
cording to what the French learn 
from the operation of several proto 
type reactors now being built or 
studied both at home and abroad 
CEA scientists admit that some of 
the future EDF reactors may use 
slightly enriched fuel. Among other 
systems of cooling, the circ ulation of 
liquid sodium—already slated to be 
used in the U. S. AEC’s sodium 
graphite reactor and in Britain's fast 
reactor at Dounreay—may be at 
tempted by the French as well. 

At the moment, French experts 
are putting the finishing touches on 
the nation’s second atomic five-year 
plan which will go into effect at the 
end of next year, although 10-billion 
francs earmarked for it will actually 
be spent during 1957. Included 
are many of the prototype and re 
search reactors detailed in the facing 
table, as well as additional EDF 
power reactors 

According to Georges Guille, 
French State Secretary for Atomic 
Affairs, the new five-year program 
probably will involve postal ol 
200-300 billion francs. The pro 
gram will go before the National 
Assembly early next year. By con 
trast, France by the end of 1957 
will have invested 150 billion frances 
in its atomic future since Gen, de 
Gaulle’s government, back in 1945, 
hopefully set up the CEA with a 
small grant of 500 million francs. 

In addition to the problems of 
achieving the highest possible burn 
up and improving thermodynamic 
yield, the French, like everyone else, 
are concerned with the cost price 
of spent fuel reprocessing. The 
CEA’s position seems to be that 
during the present transitional 
period in which the nature, form 
and residual enrichment of the irra 
diated fuel will be subject to in 
numerable variations, reprocessing 
units will have to be particularly 
flexible, numerous and diversified. 

Just where in France the govern 
ment plans to build most of its 
atomic power centers is not as yet 
known. EDF-2 will be built along 
side EDF-1 at Avoine, that much 
has been decided. But beyond that 
it is generally believed Electricité 
de France will continue to locate 
most of its power plants in regions 
where thermal energy is high in 
cost and hard to come by 

Carrying out a program of in 
stalling power reactors is not pre 
venting France-—though her means 
are much more modest than those 


RO 
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of the i and jritain —from 
undertaking studies on various kinds 
of prototype reactors. The Ré 
acteur Marin, whose characteristics 
are as yet unavailable, is oriented 
toward maritime propulsion. The 
project Pile Chaude (high tempera 
ture reactor), about which CEA 
says only that it is of weak power 
and functions at “very high tem 
perature,” may have certain aero 
nautical applications. Cooperating 
on this is SNECMA, the big State 
owned aircraft engine firm (NU, 
May 56, 22). 

CEA’s research and prototype 
studies are carried out by some 
6,000 employes (of whom 1,200 are 
nuclear engineers) at the Commis 
sariat’s main centers at Chatillon 
and Saclay near Paris, as well as at 
the new CEA center at Grenoble 
CEA’s important $10 million ex 
perimental pile EL-3, a high-flux r 
actor, will make extensive studies 


f radiation damage on materials 
(he slightly-enriched U fuel ele 
ment is being supplied by the British 
AEA while the U. S. is supplying 
D.O for use as moderator and cool 
ant. Present French plans ap 
parently do not include construction 
of a breeder reactor, though such a 
project eventually will be taken up. 

The relative independence of the 
French atomic program, which the 
French understandably want to 
maintain, stems in large part from 
CEA’s ability to draw upon French 
resources. For example, uranium 
mining in metropolitan France and 
extraction of thorium on the French 
island of Madagascar continue to 
develop rapidly and have made 
France the No. 1 uranium producer 
in continental western Europe. Pro 
duction figures are still unavailable 
but France easily covers its program 
needs and then some. 


Swedish Government, Industry Vying in A-Power 


The Swedish government is put 
ting pressure on the State-domi 
nated Atomic Energy Company to 
build a commercial prototype power 
reactor, and is simultaneously sup 
porting yrivate industries’ plans to 
realize their own reactor designs 
about six months to a year behind 
At this point, according to reports 
to Nuc gonics from Stockholm, it 
seems certain that private industry 
will get Sweden's second reactor 
contract, and that the time lag is 
strictly a matter of government pres 
tige, not a manoeuver to push in 
dustry out. 

This is the upshot of recommen 
dations made last month by the gov 
ernment’s advisory Atomic Energy 
Delegation regarding the new bud 
get. This would contain 83.5-mil 
lion kronor—$16.7-million—for the 
Atomic aw, A Company—$3-mil 
lion of it to be tacked on to the 
current fiscal] '57 budget of $7.3 
million granted earlier, and the 
other $13.7-million for fiscal "58. In 
addition, the Company would get a 
green light for an immediate start 
on building an $8-million prototype 
space-heat reactor, Sweden's first 
commercial reactor, in the Stock 
holm suburb of Fiirsta. The green 
light is in the form of a $1.5-million 
purchase authorization for making a 
start. The new budget also would 
vrant $2-million to the State Power 
oard to order the nation’s second 
commercial reactor for a heating 
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plant at Visteris, but only when the 
Firsta reactor is well under way. 

Sweden's energy position, perhaps 
unique in Europe, inakes her future 
even more dependent on atomic 
energy than Britain’s. She has no 
domestic oi) at all, practically no 
coal, only uneconomic shale oil and 
peat, and her hydro potential is 
about fully exploited. The vital im 
portance of reactor development to 
Sweden, therefore, is difficult to 
overestimate. 

Like Italy (NU, Oct. ‘56, R9) 
and other countries (including the 
U. S. with its Gore bill debate), 
Sweden has been undergoing a gov 
ernment vs industry dogfight over 
who is to develop nuclear power. 
This summer the spectre of a totally- 
nationalized nuclear power industry 
was dispelled, and the long-term 
outlook for foreign reactor manu 
facturers in the Swedish market 
brightened. For the first time since 
the Swedish atomic energy program 
got underway, there is a law and a 
protocol clearly defining the rights 
and limits of industry in reactor 
development. The limits for gov- 
ernment are less clear. 

The law became effective July | 
Its passage had been hastened 
when the Company asked more cap- 
ital for new research facilities in 
connection with the country’s second 
reactor (the high-powered ORR 
type . materials testing unit since 
bought in the U. S. from ACF In 
dustries). The request for funds 


came in October 1955 when the 
Company's board of directors in- 
creased share capital from $700,000 
to $2.8-million. (The government 
owns “ths of share capital, in 
dustry %ths. The government pro 
vides all operating funds: $12.3 
million total from 1947 through 
June 1956, compared with the $7.3 
million originally voted for the 
1956-57 fiscal year alone.) Both 
industry and government sought a 
clarifying law before putting up the 
money. A storm followed when a 
government study committee brought 
in a report calling for a law that 
would have totally nationalized the 
itomic industry Private industry, 
which had cooperated with govern- 
ment since 1947, felt itself in danger 
of being written out of the country’s 
nuclear program; the largest elec 
trical equipment manufac turer, Asea 
threatened to move its development 
department abroad. (Asea has pro 
duction facilities and trained spe 
cialists the government itself lacks ) 

The law as passed mentioned no 
government monopoly, made con- 
struction and operation of all reac- 
tors subject to government license. 
Manufacture of fuel and fuel ele 
ments remains Company domain 
1.e€ under government control. An 
“Atomic Energy Delegation” in the 
Commerce Ministry will review li 
cense applications as well as re 
quests from the Company and re- 
search institutions for state funds; 
an advisory board for the govern 
ment, it will serve also as contact 
with international nuclear groups 
such as CERN. The law makes no 
mention of heavy water, which re- 
mains in the private domain (Asea 
is pushing pilot tests on an economic 
method). 

The protocol signed June 27 by 
industry and government stockhold- 
ers in the Company aims at defining 
their respective roles, on the basis of 
the new law. Yet it is a source of 
unclarity in industry-government re- 
lations. It says industry may “com- 
pete openly” in tendering ‘designs 
for delivery in Sweden, and may ex- 
port reactors and components freely. 
rhe catch is that for three years, 
design and construction of prototype 
reactors will be a virtual monopoly 
of the Company (a compromise be- 
tween those who wanted complete 
government control of development 
work and those who wanted no 
Nothing 
says the government may not extend 
the three-year period. So indus- 
try’s reactor development plans are 
clearly subordinated to the Com- 


controls except on safety). 


pany’s. 
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World News 


Second Harwell Set for Dorset 


Plans for construction of a new British reactor research 
center at Winfrith near Dorchester (NU, April 56, 23) 
have received local approval, and uitaundl emma is 
expected to follow shortly. About 2,000—half Harwell’s 
force—will be employed eventually at Winfrith Heath. 





More British Firms Enter Field 





A fifth British industrial consortium is to be announced 
shortly, Nucieontics learns; it is to include Richardsons 
Westgarth & Co. (NU, May '56, 22) and Crompton 
Parkinson; also associated may be Rolls-Royce (NU, 
April °56, 23) and DeHavilland (NU, Nov. ‘56, R11). 
At the same time, Hawker Siddeley, the airplane manu- 
facturer, has announced it is working on small liquid- 
metal-fuel reactors for package, propulsion, and process- 
heat uses. 

Dido Goes Critical 

Britain’s first large heavy-water reactor and the most 
powerful research reactor in western Europe, Dido went 
critical at Harwell on Nov. 7 and was formally opened 
Nov. 21. At full power, 10 Mw heat, its 10" neutron 
flux is 50 times that of Bepo, will permit carrying out of 
materials testing work that until now had to be taken to 
Canada’s NRX. Dido uses highly-enriched U fuel. 


Other British Developments 





Competing against U. S. firms, Isotope Developments 
Ltd. of London has won a consultantship to Landis & 
Gyr A. G. of Switzerland, to recommend and supply all 
instrumentation for P-34, the high-powered second Swiss 
research reactor (NU, June ‘56, 19B).... The first 
routine check-up of lower fuel elements of the No. | 
reactor at Calder Hall was carried out in late November, 
first of several routine checks during the six-month com 
missioning period of the two reactors at Calder A station. 
Main purpose was to inspect behavior of lowest of six 
fuel elements in each channel, which must support 
weight of five elements resting on it in the channel. 
The inspection will, it's hoped, permit improvements in 
core design. Likewise, although this check necessitates 
shutdown from half a day to several days because Calder 
fuel element charging and discharging equipment is not 
fully automatic, later Calder-type stations will have fully 
automatic fuel-handling machinery and similar checks 
will not involve shutdown. . . . What is claimed to be 
the world’s first commercial isotope-separation column is 
now producing boron-10 at 20th Century Electronics’ 
works at Croydon, Surrey. The 30-ft high column 
makes about a pint of boron trifluoride etherate a month 
at over 99% enrichment. Larger columns are planned. 


Nuclear Power for South Italy 





Italy’s two big government industrial groups, IRI and 
ENI, will jointly build a 100-Mw nuclear power station 
in southern Italy, the Cabinet has decided. The power 
will be used by Finelettrica, an IRI-financed power com 
pany. Fuel will be imported from Britain or the U. S., 
but the two groups will set up between them a company 
to prospect for nuc lear ores to fuel subsequent stations. 
Earlier, ENI had announced it would spend $35 million 
in the next four years for nuclear research and develop 
ment. Also, it has been decided to set up a Sicilian 
Center for Nuclear Physics; $250,000 has been appropri 
ated for it. 
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Germany Plans Atomic Locomotive 





The German Federal Railways plans construction of a 
nuclear locomotive smaller and lighter than those dis- 
cussed in the U.S. Instead of a 14-axle, 330-ton engine 
with 6,900 hp output, the German plan is for an 8-axle, 
175-ton, 5,916 hp locomotive with a gas-cooled reactor. 
It would cost 2-million marks ($500,000) to build and 
2 marks/km (5¢ mi) to operate at 200,000 km/yr 
service—less than a steam engine, slightly higher than 
an electric one. 


Systematization in Japan 





Feeling that research on atomic power generation has 
not been adequately systematized, the Central Research 
Institute of the Electric Power Industry, the Federation 
of Electric Power Companies, and nine utilities have 
set up in Tokyo the Atomic Power Systematization 
Committee. It will seek closer coordination of research. 


Delay in Denmark 


Work at the nuclear research center site at Ris¢ is being 
accelerated; the boiler house is to be pushed to com- 
pletion by Dec. 15 to provide heat and steam permitting 
further work to continue through the winter. Neverthe 
less, even though the zero-power Atomics International 
water boiler will probably be installed in March, the 
5-Mw Foster Wheeler tank-type unit cannot be com- 
pleted until] May, and will not arrive on site until —_ 
Installation will require another four months. The hope 
now is for opening of the research center in November, 
some eight months past original plans. 


Montreal Builder Gets Indian Job 


Foundation Co. of Canada Ltd., Montreal, has been 
awarded a contract by Atomic Energy of Canada to 
erect India’s second research reactor, the Canada-India 
Reactor for which Canada is contributing more than 
half the cost (NU, ’56, 23), 

Power Plans in Czechoslovakia 

A 150-Mw power plant is planned during the current 
(1956-60) five-year plan. It will be CO,-cooled, burn 


| kg of domestically-mined uranium a day. Site will be 
near the Ziar na Hronu aluminum combine. 











New Research Programs in Australia 





Research project contracts let by the Australian AEC to 
universities include these; Melbourne Univ.—chemical 
and metallurgical research on refractory materials suit- 
able for high-temperature reactor fuels; Sydney Univ.— 
chemical engineering work on dispersions and slurries of 
high-density materials, and gas turbine and heat trans- 
fer problems; Adelaide Univ.—heat transfer to boiling 
liquids; Univ, of Tasmania—development of large neu- 
tron counters; New South Wales Univ. of Technology 
boiling sodium metal, methods of extracting purified 
uranium nitrate from ores, construction of a reactor 
simulator. 


Uranium Finds Around the World 





Promising deposits of betafite with a very high uranium 
oxide. content have been found in the Tambani area of 


Nyasaland’s southern province. . Pitchblende has 
been found in Southern Rhodesia, and Britain has agreed 
to buy any radioactive minerals found in the country at 
“a very advantageous price.” Niobium and thorium 
have also been found in central Northern Rhodesia. .. . 
Inter-American Uranium Corp. with $5-million capital 
has been founded in Havaria to continue explorations 
pursued for a year in Pinar del Rio province of western 
Cuba. . . . Small U finds are reported in New Zealand. 
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News in Brief 


D.O Plant Bought by Canadian Firm 

Consolidated Mining and Smelting Co. has bought from 
the U, S. government, for an undisclosed price, the heavy 
water plant located at its chemical fertilizer operation 
at Trail, B. C. The U. S. AEC, for whom Cominco 
had operated the plant closed it down —_ this 
year because it was too costly. Although D,O production 
is discontinued, some of the equipment will be adapted 
for hydrogen plant use. The ba ility, known as Project 
9, was built in 1942—43 for $2—3-million as part of the 
Manhattan District bomb effort 


Yankee Doubles Capitalization 

A second $1-million is being raised by Yankee Atomic 
Electric Co., which is seeking State approval to sell stock 
and notes to its 11 member utilities. The additional 
funds in this interim financing are for carrying forward 
the program to build a nuclear power station at Rowe, 
Mass. Balance of the total $35-million capital expenses 
of the project will be raised by later issues 


Strontium-90 Study Extended 

AEC has extended its contract with Isotopes, Inc., for 
determination of Sr” concentration in bone, vegetation 
rainwater, and gummed paper. The sampling is part 
of AEC’s world-wide atomic fallout monitoring system 
and is designed to yield statistics on distribution of 
bomb-produced isotopes. 


SPERT-3 Contract to Hardeman 

Paul Hardeman Inc. of Los Angeles was apparent low 
bidder at $1,580,000 for a contract to build SPERT-3 at 
the Idaho reactor testing station (NU, Oct. ’56, R12). 
Nine firms bid. 


Lithium Institute Founded 

The three major U. S. Li producers—American Potash 
& Chemical Corp., Foote Mineral Co., and Lithium Corp. 
of America—last month set up the American Lithium 
Institute, Inc., to conduct research on the light metal 
and its compounds. Offices and a library will be main 
tained in Princeton, N. J. Research projects will be as 
signed colleges and research institutions 


New Tool for Working Radioactive Metal 
Rolling mills for fabricating fuel elements of plutonium 
or other hazardous materials—-U, Zr. Be, Th been 
laced on the market by Stanat Mills. Similar to, but 
arger than the one in Babcock & Wilcox’s Lynchburg 
‘lant (NU, Sept. '56, RS), the mill is said to be the 
best based entirely on remote control operation within 
a glove box. Two units have been delivered to Argonne 
National Laboratory for installation inside a CR-39 allyl 
polymer transparent hood containing a helium atmos- 
phere at —% to —1% psi; among other things, they will 
make fuel elements for fast breeders. The mill can 
roll both flat stock, to 20 ft long and 0.003 in. sheet, and 
shapes: rounds, squares ovals. Cost is $50,000, plus 
about $5,000 for the hood and $15,000 for remote 
control and other electrical equipme nt 
$2-Million Fire at Paducah 
AEC’s worst fire to date started when a pump motor at 
the Paducah, Ky., raseous diffusion plant overheated 


igniting lube oil; fire spread to the roof. The building 
involved was not a process building but contained 


auxiliary equipment No U™ capacity was lost opera- 
tions continued uninterrupted thanks to a makeshift 


arrangement. One man was slightly injured. 


Franklin, Mellon Institutes Expand 

Establishment of a separate nuclear engineering division 
by the Franklin Institute’s research and development 
laboratories was announced last month. The Phila- 
delphia Institute has been engaged in nuclear research 
for several years, felt its activities in the field had grown 
rapidly enough to warrant a separate division. Thirty 
specialists at Franklin are providing technical and design 
studies on PWR, the Dresden boiling water reactor, and 
the Detroit fast breeder. Earlier, Mellon Institute in 
Pittsburgh announced plans to build a $1-million lab 
to house its new radiation research department (NU, 
Sept. 56, R12 The lab, to be built on a 125-acre 
tract near Export, Pa., 20 mi E of Pittsburgh, will house 
a 3-Mev Van de Graaff, is to be completed by fall. 


To Study Radiation Effects on Plastics 


The American Society for Testing Materials has set up 
a subcommittee to study effects of nuclear and high 


energy radiation on properties of plastics and electrical 


insulation. Chairman D. S. Ballantine of Brookhaven 
National Laboratory emphasizes the need for standardiza- 
tion in the field of radiation effects 


ORINS Gets 38 Acres 

Until Oak Ridge Institute of Nuclear Studies was given 
a deed last month to 38 acres of land in Oak Ridge (ad 
jacent to the new downtown shopping center), on the 
occasion of its tenth anniversary, the only object ORINS 
owned was its corporation seal. All its buildings and 
equipment belong to AEC. The plot will provide 
ORINS a site for a $3.25-million home of its own. Con- 
struction is contingent on securing funds through grants 
or gifts from foundations, other non-government sources. 


AEC Attache Program Moves Ahead 

As foretold (NU, Sept. ‘56, Rl), AEC is setting up 
liaison offices abroad, and Amasa S. Bishop has assumed 
the first post, in Paris. Edward L. Brady, formerly 
with KAPL in Schenectady, is opening the London office. 
AEC representatives abroad will “assist in scientific and 
technical aspects of the rapidly expanding work related 
to the U. S. program including liaison with the 
atomic energy authorities and technical staffs of the 
country to which they are assigned and expediting the 
day-to-day scientific and technical problems growing out 
of the U. S. bilaterals.” 


Van de Graaffs an Export Item 

High Voltage Engineering Corp. has sold two 2-Mev 
Van de Graaff accelerators abroad, one to Portugal's 
AEC, the other to Japan’s Atomic Research Institut 


U. S. Runs Panels for Belgian Industry 

AEC and the Atomic Industrial Forum handled the two 
ends of a full week of power reactor discussions held in 
srussels and at the Belgian nuclear research center at 
Mol for Belgian industry and government. The Forum 
staged a three-day, unclassified conference in Brussels, 
at which leaders of U. S. reactor-building firms spoke 
The following two days, AEC offici: delivered classi- 
fied talks at Mol. Belgium requested the meeting 

IBM Building Super-Computer for LASL 

Development of a computer trom 100 to 200 times as 
fast as any comparable general-purpose computer has 
been begun by IBM for Los Alamos Scientific Labora 
tory. Called Stretch, it will do 10” arithmetica] opera 
tions in a day. 
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RADIATION 


can BEST be analyzed 


using the unmatched 


. SPEED 
PRECISION 
VERSATILITY 
| EFFICIENCY 
RELIABILITY 





\ | of the 
Typical 


hdl | | RCL 256 channel 
oUt Mal-tt: lime lileib e418 


o 
Ww 


Applications —isotope identification — medical research — 
neutron time of flight measurements (millimicroseconds to 
milliseconds)—radar target analysis—well logging —air- 


frame vibration analysis —shielding studies. 


a © 


"CALL OR WIRE COLLECT, OR SEND COUPON FOR ADDITIONAL INFORMATION 


—_— a a oe a ae ee ee oe ee ee ee oe oe oe 
Radiation Counter Laboratories, Dept. 1126 ] 
Nucleonic Park, Skokie, Illinois 





Radiation 
Counter 


Please send me additional information 
on your RCL 256 channel analyzer 


Name 
Title 


Firm. 


Laboratories 


: Address 
Radiation Counter Laboratories, 


Nucleonic Park, Skokie, Illinois 


City State 
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“LIFE INSURANCE” The preserva- 
tion of the peace and security of this nation 
depends upon two things: Our diplomatic wis- 


dom in a troubled world, and the power to pro- 


tect ourselves if peaceful negotiation should fail. 


Point 2 is part of our responsibility. This is 


the Martin-U.S. Air Force TITAN program... 
one of the most advanced and critically impor- 
tant development projects in America today... 
an Inter-Continental Ballistic Missile conceived 
in peace and dedicated to the proposition that no 


aggressor shall ever take the life of this country. 
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REACTOR GRADE 


... from the world's /argest producer 


PROVEN METHODS in | roduction now. CARBORUNDUM METAI haftnius 
separation, metal reduction and high te mi pe racure vacuum disullation processes assure 
zirconium sponge metal to meet the most exacting requirements, These methods 

are the result of many years of research and de velopment 


PROVEN QUALITY — Soft, ductile, low-chloride zirconium sponge has already been 
delivered in quantity mecting rgorous spectographi analysis require ment Precise 
quality control is exercised over every pound of metal in every step of the process, from 
the zircon sand to the final product 
PROVEN PERFORMANCE As the leading producer of reactor prade pon pe ior 
the A.E.C., CARBORUNDUM METALS has produced hundreds of thousands of pounds of 
on-specification sponge not only meeting production schedules, but exceeding them 
COMMERCIAL GRADE CARBORUNDUM METALS 18 now ray idly es its prove " produc tion facilities to 
provide more reactor and commercial grade metal for both existing and potential users 
For further information contact 
The CARBORUNDUM METALS Co., Inc. 3 4 
Akron, New York Production Pioneer of ZIRCONIUM 


Subsidiary of THE CARBORUNDUM COMPANY 
Watch for announcement of Carborundum Metals’ new Industry News Service devoted to Progress in Zirconium Technology 
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FOR PRECISION 
READINGS ... 


VETTLER analytical balances, 


based on the soundest principle 





of balance construction 
weighing by substitution), 

are Outstanding in accuracy, 
pres ision, Cas) readability and 
speed. They will save you time, 
money and nervous energy. 

If you don’t already know these 
balances, you owe it to your- 


self to take a good look at them. 


FOR RAPID 
PRODUCTION 
WEIGHINGS ... 


METTLER precision balances 


are fast, sturdy, compact in size 





Meller 


and very easy to use. Up to 
20 weighings per minute 
Capacity to 4000 grams. The 
built-in taring system gives 
them a flexibility of use 


completely unknown heretofore 


Write to us for our complete file on METTLER balances. Let 


us show you what METTLER balances can do for you. 


METTLER INSTRUMENT CORPORATION 
HIGHTSTOWN 
NEW JERSEY 
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Daystrom to Build 
Curtiss-Wright 
Reactor 


Aa 
District). 








ELIZABETH, N. J., October 18. 
Daystrom, Incorporated today announced 
that its nuclear division has been awarded 
a contract to build equipment for the 
Curtiss-Wright research reactor at Que- 
hanna, Pa. The reactor is of the open- 
pool type used in research work and is 
rated at a power level of 1 megawatt. It 
is a versatile nuclear research tool which 
can be used for radiation studies, pro- 
duction of radioisotopes, testing of com- 
ponents and personnel training. 

The nuclear division, one of Day- 
strom’s nine operating divisions, sup- 
plies reactor equipment and complete 
research reactors. Among the division's 
current projects are the construction of 
SEES oon inecre " | the medical research reactor for the 

Brookhaven National Laboratory at 
Upton, L. |., and a design project for con- 
trol equipment of atomic-powered ships 
and aircraft. 
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DAYSTROM NUCLEAR INSTRUMENTS 
FOR RESEARCH AND POWER REACTORS 


"Composite Safety Amplifier Single Channel Analyzer , 
*Compensated lonization Chamber Power Supply Period Amplifier : 
ynt Rate Meter *Linear Amplifier 
*Linear Preamplifier 


Scalers DAYS OM NUCLEAR 


0 Watt Transistor Magnetic Amplifier 
Division of Daystrom, inc. 


"Compensated lonization Chamber 


Remote Monitron *Paraliel Plate lonization Chamber 
Transistorized Reactor Control instruments Custom built equipment ’ | > 


tlizebeth, N. J. 


“Immediate delivery 
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February Pre-show NUCLEONICS 


gets your products top attention 
at the 1957 Atomic Exposition 


Special value to advertisers in the February pre-show issue of NUCLEONICS, reach- 


ing the entire nuclear industry before the Atomic Exposition and Nuclear Congress 


r 


at Philadelphia’s Convention Hall, March 11-15, 1957 


@ Advertisers exhibiting at the show announce their booth number, merchandise their 


produc ts and pre sell buyers 


@ Advertisers not exhibiting take advantage of the extra attention given the big 
NUCLEONICS pre-show issue 


@ Advertisers with a show exhibit will receive a plastic display to merchandise thei: 
advertisement . . . the same display that was so enthusiastically received at the Atomic 


Trade Fair. 


Phere will be a special editorial section in this issue with capsule description of the ex- 


hibits and a listing of the four-part program of the Nuclear Congress 


Now’s the time to start planning your advertisement to get the best results from this 
valuable issue The issue will be in the mail in ample time to assure high attendan e 


at your booth. 


CLOSING DATES: Copy to set — January Ist; Complete plates January 8th 


A McGraw-Hill Publication © 330 West 42nd Street © New York 36, N.Y. 


ATOMIC EXPOSITION expects more than 18,000 en- 

gineers, scientists, industrial leaders and 200 exhibitors 

at the show. The NUCLEAR CONGRESS is held in con- 

junction with the Atomic Exhibition in adjoining room 

in Philadelphia's Convention Hall. Nineteen major CONVENTION 
engineering and scientific societies have already indi- HALL 
cated their participation in the Congress, and this year 

the Atomic Energy for Industry Conference and Hot 

Laboratories and Equipment Conference are important 

additions to the Nuclear Congress. 


——- | 


Vol. 14, No. 12 - December, 1956 











PRIOR TO SHIPMENT, this General Electric a-c electromagneti pump was 


tured by G.E. for Argonne gpm 


given a final mass spectrometer leak test. Manufa 


> 


Cc 


highest flow ar 





National Laboratory's EBR-2 reactor test project, this unit can deliver 5000 


near induction-type pump has yet delivered, 


Design experience in electromagnetic pumps pays off as... 


General Electric builds 5000-gpm electromagnetic pump 


The Argonne National Laboratory 
operated by the University of Chi 
cago for the Atomic Energy Com 
mission, recently installed a General 
Electric a-c electromagnetic pump 
which can deliver 5000 gallons of 
quid metal a minute the highest 
flow yet delivered by an a-c linear 
induction-type pump. This unit will 
be used in Argonne Lab’s EBR-2 
(Experimental Breeder Reactor) test 
program, — 

General Electric's Medium Indu 
tion Motor Department is known as 
the outstanding manufacturer of 
large, zero-leakage, a-c electromag 
netic pumps. 

E-M pumps have a column ol 


for Argonne Laboratory 


} 


liquid metal which replaces the rotor 
of the conventional a-c motor. Thus 
without rotary motion, the pumps 
provide quiet, dependable operation 
with virtually no maintenance. E-M 
pumps will operate in any position 
Critical problems involving shaft 
warpage, bearing failures, and faulty 
bearing seals are eliminated. General 
Electric electromagnetic pumps can 
now be built for a wide range of 
uses in liquid-metal laboratories, 
power reactors, and industrial chem 
ical processes. 4 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


P.O. Box 1064, Schenectady 5, N. Y 

Medium induction Motor Department 

General Electric Company 

Please send me free bulletins giving more in 

formation on G.E.'s Electromagnetic and Canned 

Motor Pumps 
GEA-6557 
GEA -6558 


Electromagnetic Pumps 


Canned Motor Pumps 





Address 








City and State 








Why British Claim Lead 
in Nuclear Power 


At the Geneva Atoms-for-Peace Conference in 1955, British industry 
impressed several thousand delegates from all over the world with an 
outstanding and united exhibit from which they boldly announced they 
were ready to build and sell various versions of the world’s first, large, 
central-station nuclear power plant—Calder Hall Then, on October 
17, 1956, the Calder Hall plant was officially opened. With the facility 
in operation, the British were then ready to talk about how the plant 
was designed, engineered and built. This they did in an unusual 
symposium in London on November 22 and 23. 

United Kingdom atomic energy leaders claim they have taken the 
world lead in nuclear power. This special NUCLEONICS report, pre 
pared in London at the time of the symposium, tells what Calder Hall is, 
how it fits into the UK nuclear power program, and what it means to the 
United States and to other countries of the world 


CALDER HALL 
REPORT > 
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Calder Hall | Over-All Description 
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Calder Hall | Blower Seals 
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BLOWER SHAFT GAS SEAL. Floating ring A fitted with two U-type rubber packing 
rings B is located on a spherical seating in the bottom half of the circulator casing to 
which is bolted the keep. It is spring-loaded C against a loose collar D keyed to the 
shaftand held by a nut £—. Rubber 'O' ring seals gap between loose collar and shaft 
through the Collar has nitrided face whereas floating seal ring, which is in. eccentric to 


the axis of the shaft, is faced with white metal 
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FIG. 2 Following labyrinthian path 
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FIG. 3. Burst-fuel detection head counts activity precipitated onto 5-mil wire 
Principal activity on wire decays with 6-min half-life; wire must be long enough to 
have decayed substantially by the time it is due to be counted again. With pas- 
sage of time, long-lived activity builds up and requires replacement of wire, a 
ple chore 
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FIG. 1. Charging floor above concrete shield holds two heavily shielded dis 
charging machines (one shown extreme right) and two lightly shielded charging . st Gered 
machines (left) Machines can drop grapples through chutes to pick up or to having nto th t 
deposit fuel elements as illustrated in Fig. 3 ( ‘ nt eirculated to ilnitai ti 
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FIG. 2. When basket of discharging 
machine is loaded with irradiated fuel 


lanl 


elements, it is rolled to traverser at end 
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well through which basket is lowered 


floor. Traverser then moves over 


for removal 
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FIG. 3. Metal standpipes welded to pressure vessel extend up 
through 106 holes in concrete shield. Hinged chute dropped through 
one of them reaches 16 adjacent fuel channels by pivoting and radial > 
extension. Grapples of charging and discharging machines reach 


fuel elements through chute to remove fuel elements and replace them 
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FIG. 4 
drops into fuel channels for inspection of 
faulty elements Optical focus is re 
4 motely adjustable from 3 to 3 ft 


Instrument is nNorrr ally end viewing, but 


Remotely operated TV camera 
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solenoid operated mirror and turret 


rotation permit sideways viewing too 





Calder Hall ontrol Rods 





ClontTno. of the ¢ SOOO Clan { gh «a 0.090 


effected by a « tern 

+ fine control rod I rods ha f eat gene! 
total negative react f ontri Ol ( dy calculated 
of 5.59 Of this 4.59 ! des ly , re gradient 
overcome @xcess ren i mn KX may exist 

the reactor to compen ( olt For this 
changes with operation y vas provided 
other 1% is to cover continges on of the rod tip wa 


provide for more rapid shutdows i j ux gradient 


Control Rods 


equired nutdow! 


1 he general arrange! 
Ii I ’ : ‘: »btained even 


rod is shown in 
tube, of 18/8/] tunis 
0.02% cobalt content (te 
tivation), is primarily intended to cor 


te p down 


tain any particles of absorber that 
rub off. Since the sheath tube hro tran 
structural member, the absorbing 
terial, boron steel, can be in the form 
short tubular insert 

Assuming that the reacto Chonges in k,,, with time 
run with the control 
absorb 1% in k, 10% 
would oecur in 20 year hence 14 
thick tube of 4% allov i idequate 


Since, on these assumptior only the 


nit room 
Control-Rod Drives Drive supply. To obtain the 


( der control rod ire ispended ‘ ti ( ne pecifiied. alter 


| 1 even-strana tainle ng cul I t | rms and 0.01 


bottom few feet of control rod are cor erticalls 


tinuously in the core it was possib ‘ tee! cables They are lifted by driving ; ane y 4 upphed to 


grade the wall thir } rie ot the rie ul Loe ated ibove the top hield ( ote I a ire (yu ne 


) 


from ‘4 in, at the bottom to ! i the reactor, see Fig, 3; gravity return i 
the top; furthermors it the " a ised to lower the rod The control 


alloy was adequats rod drives are powered b 


As shown in Fig. 2 the ible j ible reluctance synchros op 


tached to the top of the rod uch @ eceivers froma common ‘‘t 


wav that ite removal { 1 remot upply Operating throug! 


position is relativel mi each synchro turns a drum 


A spring shock absorber i rove the cable that supports the 


which supports the lin tl mm wound as a flat spiral 
lowered position, wit! op 1 Brakes. The shut-dow 


on the charge pan tion requires a descent speed o f f juen 


tion, including emerge Ow! ‘ braked in the last 2! ‘ need added or subtra 


the terminal velocity of t! , ol ro ‘ Thus the brake should have il gear determine 
in 8: 1 torque ratio between on and off 


is less than 6 in./sec, a lifference speed 


cushions the final impact ul In addition, to act as a speed miter t motor, through a 
cable break, the force of impact o the brake must have a ing tor ! ected from the 

charge pan is limited to haracteristic with speed fine-control-rod = supplis 
pins; the rod then cont nue Kiddy-current brakes were use rg sistance-ty pe potential di 


I rbed ng Aleomax 1\ permanent magi . vi output lrequen equal the 
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FIG. 2. Control rod employed at Colder Hall, impact stool at base of channel, 
ind broaching tool 


FIG. 3 Mechanism for driving control rods Stainless steel cable at bottom 


pports rod (shown in Fig. 2) 


the po 


ontrol « 


require 
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DUTCH DELEGATES leaving the conference hall! after a long day of conferring 


ICHIRO ISHIKAWA, a full-time member of Japan's Atomic 
Energy Commission and head of a survey team to U. S 
and VU. K., discusses nuclear stations with an official of 
Mitchell Engineering Ltd. of London 


A Power-Hungry World 


LONDON on No Crna 5 ; iii} l And t 
‘little Geneva OS e plat 9 1M 
Cseneva atomic eners ‘ man countri 
resentatives of a ni it ! ) eactor iwht now 

were shopping I f ‘ ! re is wl some nat 
ever, there was only « ndo f to the mpo 
United Kingdom l or one re eu interest in Calder 


tor type on view it vCal mack 


At least 13 0 other has Japan ( o work towards building 


england sent men he eet e of the principal targ 

France, Sweden, Ita Netherland in sales effo Japan 1 to build a large thert neutron p 
Belgium, Norwa peal T few people at 1 , ny f the order of 100 M And so the 
Switzerland Japan f er! owt on i 8 rn hl enum iu nterested 
Czechoslovakia, and 


were very strong prosper for le nite ious nucl pow? eheme i t} 


type plants. Others were ve i the countr 


on the fence And er vined and dined b 
merely seeking information li much as in the t 
Many of the count presel earlier Although ther 
had already been ) { ned en at tnnouncement I 
by the Atomic liner i Japan, there is now 
by the industrial 
various British comy 
mitted bids on large ¢ 
to countries such a é ' ‘ had received an 
many, Italy and Australia r of a 100-Mw plant 
two main appeals ti er ha 2 
many of these countriv in ¢ Spain 
ating reactor, and it use tura or has a 
pum The latter pro i ‘ } esearch reactor 
greater weight beeaus 
the U.S. is making 
available at low pri ul nat el too 
don't want to tie thenise n e actually looking qu 
country for fuel py pl urized a 
A big disadvantage 


at the moment, it 


S26 December, 1956 - NUCLEONICS 





WEDISH CONFEREES Lars Carlbom of Swedish Atomic 
Energy Company, left, and Torsten Magnusson of govern 
nt's Atomic Energy Delegation, are interviewed by 
N . 


eporter 


ITALIAN DELEGATION 


arrives for morning 
session 


In background: Westminster Abbey 


Looks at Calder Hall 


operatior 


nportanm 


Duteh definite 
Sweden 


) re con 
rl p wl 0 utes ind the PWR 
nterested it relativel 
, , » th eda ¢ irom tav with natural uranius 
ted ind Vater : 
iting purpose . 


Hall ce sign in lolo 


sail tin Switzerland 
offer uC ome 

a However British , : 
ed in questions = 4. ¢) 
ilet ind to the 


ding 


Italy 
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NUCLEONICS Asks U. S. Conferees: 


Some of the 
symposium as 
CLEONICS, one of f i i hout m- 
posium wae the ou ‘ ' i m generated 
In general, the A | that the 
sritish have sometl petition in 
the export market 
by the completen 

sritish told all, in « 

On many ocen 
syn posium Nucl 
and the problem 
delegates. The cor 
peppery. What f 
“bull session 
batim rendition 


the language and 


Q. How complete a picture did you get of Calder? 

bd About as compl te ‘ | get t digging thre 
the place, The 

drawings 

© I'm going to repor 

done a good job The 

That wa 


I would say that the 


know it 


wha good The to 

® I don't agree If we ore na etl inforn 
very carefully you've going to f e an imecor 
aystem of informatior 

1} 


Q. Did you learn anything that you didn’t know before, 
or general solutions you didn't know could be applied? 


all the way around the 


I doubt it On the other nd ( i ti} hole thing 


rehearsed a little over ‘ ro at G Che difference 


between Geneva and tod 
Q. Did you learn anything you'd really call new? 
I did, yes but he tur detai 
Q. In the foreign market, do you think we have any- 
thing today to compete with the industrial version of 
Calder Hall in smalti-size plants? 
In small size, no There 
Q. What about our PWR? 
No, that's not ama 
Q. Are you saying actually that we don't have any smali 
plants of less than 30 electrical Mw to offer for foreign 
consumption today? 
Well, I don’t thir 
sugned to work on nat 
asking a question t} 
rately It depend 
I've made a rough « 
Hall type plant, a 
about 19-20 mills /t 
according to reasonal 
8°, on fuel inventor 
way 
Q. But they don't do it the standard way, do they? 
The point ia tl 
turers to talk about 


S28 


pet 


Q. Haven't fixed prices been quoted for foreign use for 
boiling-water reactors in just about the range you're taik- 
ing about, and just about the power rating? 


low! 


Q. We've talked about small plants but | don’t think we 
actually discussed the ability of the U. S. to compete with 
Caider Hall in the large-size plants of 100 200 Mw. Can 
the U. S. compete there? 


B ital cost ’ ire 
Q. 
ir reactor 


il tbou 


us 
iy 
t 


Q. Would Japan have to import tess for a Calder system 
on their present standard of technology? 


| y e odd its { rH 
PWR 
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What Does Calder Mean to You? 


Q. Don't you think there are noneconomic factors that 
must be considered in this whole situation? 
® \ | ( - to trv to draw an inalogy between the 
business and the nationalistic spect 
id ts say the automobile busines 
| irope feels it has to develop its own 
result they pay more for less efficiency 
e they will not buy from the countries 
ly and efficiently I think some of this 
wal feeling may be arising in the Ls 
Countries are actually going to penalize 
ind higher « ipital costs just because 
igger reactor to go with natural uranium 


iith that the I Ss. will suppl enriched 


d add: if the It Ss. is going to m ike ar 
reign reactor field, it had better mot sl 
il-uranium approach You have 
nt uranium and thorium lo make 


expensive You need hig! perfor 
specif power because you're 


With natural uranium yo 


other sick iithough 
ith you on appeal; b 
false understanding of 
them are iwnoring 

re going to have 


* plutonium, tl! 


‘ 

tors It ecm te 

onlering t temporary 
si)! 


hed irnniiuimn ibsequent 


their own locally-made plu 


| ium and jump the natural-uranium 


Q. Any other points? 
information that 
orth 
ind 
ippl Calder-Hall fuel elen 
wtor ror £26 ($75 ind bu 
of L111 pounds 
ACK and 
OOO \I " ton the expect 
(ed N\iw~« ton you end ip wi 


KW And that is top competition 


Q. In terms of detail, what striking features, if any, did 
you find in plant design? 

| te t it th i 1 7? magnesim me 

im alloy but I still wonder how tl 

magnesium allo however pure 
950° © (1,022° F) magnesium begin 
You wo ild expect 
he jacketing at 550° C and I 


viy's business 
150 degrees for a local spot co ild oceur 


ed they were running 50° F under 


Q. On heat transfer specifically of what interest is that 
in the U. S. program? 
. +) ' 


ire talking about a poor ga 
wwnesium But if you're talking 
iterial like stainless steel and 


tance you re wasting our me 


Vol. 14, No. 12 - December, 1956 


Q. Does the advantage of the so-called transverse fin re- 
sult from the increased surface that you can get? 


You prot ublv don 
eff ently is longitudinal fins but you get 


ee p Slt 


Ves you just get more surtace 


Q. Do you have any ideas about the excess reactivity 
they could be getting in this reactor with all this mag- 
nesium and with all the gaps they could have, and with 
natural uranium, and with what we know as a good grade 
of graphite? 


® | doubt if thev have a / of more than about 1.06. 1.05 


« 


s been published Phey have about 2% xenon 


Q. Any comments on graphite as a moderator? 


Yes The graphite delivered was better than expected 
ind better than promised It gave them some exce j 


prob ibly 0.005; better than they ex per ted 
Q. What about the supply of graphite? 


So far as I know, the U. K. has been supplied 
graphite they needed when they needed it I don't beliewe 


nave been delayed 1 day ina thi should be no problem 
m the ire 
Q. Deo you believe the economics that you've heard 
presented? 
economics of Calder and Calder-t te is quite 
rsa I don’t know The ‘ nigh hidden 
that I just don't know about ud I don't believe 


inybody who can tell me 


Q. De you think it makes sense for the U. &. to build a 
Calder-type reactor? 

The ¢ ilder Hal type if no g rod in " ou * got 

im You'd have to repeat the whole longlial ech 

velop the whole thing, deve lop uranium the way 

velop f 


the way thev do And 


uel elements the “ " do, develop 
i have a 
could not be com petitive You'd be 
awtul lot of mone, and elopment time and 
plant that would teact 

the same and it wouldn't 

time ue B02 Ne 


ine here knov tfie tan number 1 


Q. If the British build a pile for a foreign country in that 
foreign country, they'll get better economics than we will 
by taking our high-priced labor and buliding it in their 
foreign country. isn’t that so? 


orto a government 
omething like ¢ it rita 
ndluste it will be something 


ing 


conomi 
ong rg? 
ul there 
ol experience 


hight perles 
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TABLE 2—-No. of Pu Atoms to Replace One U**® Atom without Altering Reactivity 
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TABLE 3-——Increased Efficiency with High Temperature burnup 
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; . FIG. 3. Escher-Wyss type of gas-turbin cle. Reactor feed 
CAPITAL CHARGE =03! J € y yp g vrbine cycieé eac eeas 
' righ- and low-pressure turbines; latter drives alternator 
: 





PP } FIG. 1. Cost of electrical output of power station (costing 
1000 2000 3000 4000 5000 6000 $350 net kw, operating at 80 load factor and 25 e ffi 
URANIUM IRRADIATION, MWD/ ton 


ciency, uranium costs $56,000 ‘ton, assuming fuel elements have 
no residual value) 














of high-temperature 


reased ethene 


since is currently being « hese Phe case B 


~3BO ft) it reactor would jull 1 complete! 1 100° F OOOO ¢ 
ite the re- different ba olog from the elected without 
Calder Hall typ lar material 
| reactor ve igh-tempe i wtor opera vould require 
steel plats ( re |} vith other tion of all the 
ickness yf | cladding mat tantia " n the ¢ 
chin of CO 
the reactor cou 
peeded up. It 
improvement 
near future 
Effect of fuel element design 
Table 4 


REA 


FIG ? Higher thermal efficiency ob 
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Higher Temperatures cined with sup toom ond gos 


turbine cycles compared to closed stear 
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TABLE 4—Possible Uranium Claddir g Materials 


Neutron cross ‘ mit be YOO 1.100° } 


tem 0.002 22; Gas-turbine cycles. Operat 
Melting point (°} Hy2 2 343 ,7 ; } ) 729 vy high temperatures naturally 
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ture from the basic cor 
uranium fuel would be nev ‘ 
Ceramic fuel elements 1G | ’ rd would exi 29% an nperature were 
bility of ceramic fuel 
sidered, Table 5 
of some of the com: 
The use of ceran 
outlet temperature 
(800° () present 
rials problem Phe i I ) ormane of diffe 
radiation stability « 7 ind prepare a detailed de 
the ceramic present larger | Steam cycles. It 
problem It would be highly de ible by W. R. Wootton of B 
to prevent the spread 
ucts into the prima 
The over-all efficien 
could, however, be com 
highest steam plant efficier sbtained han those require 
today ine Operation \ 
Gases other than CO losed steam and heliu 
have been considered a al na upercritical steam 
to CO, Helium of e more efficient 
able on chemical an gti TF i¢ steam-cvele data 
grounds, but would no 
the quantities necessa 
has excellent heat-tran 


but essentially unknow1 
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The technical description of the Calder sign study; R. V. Moore, The design Bowden, G. H. Martin, Design of important 
Hall Nuclear Power Station given here was amd construction of the plant; P. Fortescue, plant items; W. R. Wootton, Steam-cycle 
derived in large measure from papers pre W. B. Hall, Heat-transfer experiments on analysis; H. Morris, W. R. Wootton, Design 
sented at the Calder Works Symposium, the fuel elements; P. W. Mummery, Ex and construction of heat exchangers; 8S. A. 
November 22 and 23. The complete pro- perimental physics; C. C. Horton, W. Bon Ghalib, J. H. Bowen, Equipment for con- 
ceedings will be published in the April and sall, Shield design; G. Packman, B. Cutts, trol of the reactor; EF. Long, J. M. Laith- 
July 1957 issues of the Journal of th Kasic design of reactor; R. A. U. Huddle, waite, K. W. Cunningham, Detection of 
British Nuclear Energy Conference lL. M. Wyatt, Early metallurgical problems; faulty fuel elements; R. J. Cos, K. ° 
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of the Calder Hall type of reactor in R. F. Bishop, Design and construction of System control and instrumentation; R. V. 
nuclear power generation; R. V. Moore, reactor vessel; K. H. Dent, G. W. Gros- Moore, Future developments of gas-cooled 
B. L. Goodlet, The 1951-53 Harwell de smith, Uranium fuel handling; A. 1 reactors. 
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Dosimetry 


Gamma Dose Rates in Cylindrical Sources 


By DONALD R. SMITH and MARVIN C. ATKINS 


Inat le of Technology, Dayton, Ohio Wright Aur Development Center, Dayton Ohio 


RAY ¢ xposture dose I its ’ 


it the center ol a given 


source? How should 
ch & source lor a required 
olume? Figures | and 
inswer such ques 
inte conversion the 
r gamma emitters 


re an extension ol 


it showing the gamma 
xpected at the centers 
ol ariou ize 
ibsorption and 
glected. To use 
gamma-emitter 
the ordinates by 


the exposure’ dose 


i l-c pont source 


ful rules will be 
this method of 


ccifed total activity, an 
flux by a factor of 10 

the useful volume by a 
1,000) if the same rela 
en the ive 

iaintained 


ed central dose 


FIG. |. Exposure dose rate at center of cylindrical cobalt source is a function 
of activity, height, and radius Ordinate gives flux per total activity 


ternal volume | factor of 31.6 if the ) h, ; 

untamed gral siues that cor 
ume and ratio are 

olume oO From | 


1LO.000-¢ cola f the centra 10) C0 « 


flux is to b ) f Sines would be 5.02 
5 &’ 10°/10.000 y low the 
‘ or 

-r/hr/e line across the graph to find BBUIOGRAPHY 


a 4 spre : of : bent ) dimen 


f Height to Average Radius 


FIG. 2. Volume of 10,600-c cobalt source 
with central flux of 5 * 10° r/hr as a func- olume 
tion of ratio of height to average radivs = maximal 
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LID STAYS .. . The 85-ton removable reactor-vessel closure being fabricated at Combustion Engineering's Chat- 
tanooga shops. It will have 46 openings in dome for fuel-handling equipment, instrument leads, 
control rods. Delivery is set for January. (Right) 42 such bolts will fasten head to vessel during 
operation Each 80'.-in.-high 6-in.-dia bolt weighs 700 |b with its nuts 


Shipping the Shippingport Reactor Vesse 


WHILE VESSEL GOES 


Special 80-ton, 24-wheel 58-ft-long flatcar had to be 
routed over 1,075 miles of wide-clearance track to negotiate 
365 crow-flight miles from Chattanooga to Shippingport, 
33 miles west of Pittsburgh. Trip took 10 days, in daylight 
only, at 16 mph maximum. (Top left) Reactor vessel on 
right-of-way between Halifax and Millersburg, Pa., on 
banks of Susquehanna river; (lower left) passage through 
downtown Shippensburg, Pa., west of Harrisburg. (Below)” 
Unloading vessel at Shippingport destination, flatcar is 
brought into unfinished nuclear power plant 


a 


2.8 


| an i. 4 
°° =~ 
‘ , 








ac 


TO ITS INSTALLATION 


vessel, lifted from flatcar, is 
above steel vapor-contain- 


? 


ent 


ns 


sed 


tank 
nderground. Vessel weighs 150 
is 32.7 ft high, 9 ft i.d., with 


8 


ner 


st 


inte 


€ 


ew fron 


prepared for it 65 ft 


in. thick bearing ay’ 4-in 
el lining * 


inside underground vapor-con 
which reactor vessel is about to 


wered through access opening at top” 


Vesse! is lowered into place, approaches 
vapor-container access opening. Made 
from heaviest steel plate ever rolled by 
Lukens Steel Co. at Coatsville, Pa., vessel 
took two years to build, required pioneer 
ing fabrication methods, cost well over 
$2-million. lt will hold 100-ton core as 
embly and thermal shield, water circulat 


ng at 2,000 Ib psi* 





Vessel enters vapor container 
Dravo Corp. is installation con 
tractor for Westinghouse, who is 


designing and building the plont 
for Duquesne Light Co. and the 
AEC* 





FIG. 1. Zirconium scrap afire in outdoor storage bins in May 
1955, after heavy Following blaze, flare-ups 
occurred in several non-adjoining bins, as well as spreading 
from bin to bin; 159,000 |b of Zr scrap were involved 

FIG. 2. General view of zirconium-scrap storage facility. It 
had been thought separating walls would be sufficient to prevent 
spread of fire in case one broke out; this turned out not to be case 


rain initial 


Pyropnoniciry*® is, unfortunatel ome possible mec 


property of several of the metals most here 


81 
0 


considerabl 


widely used in atomic ene programe on p. 29 and 


Plutonium, uranium, tl ture 
nium, and hafnium are 
Mnagnesium, enletum 
potassium 

That this is no mer 
sideration is attested b ' 
half of AEC’s 1955 moneta 


property-damage incident 


infrequent the ¢ 
handling 
metal tl 
The bulk ¢« 
pontaneous hres 
Howey 
ial incidents 
iit 
ed fatal inj 

I 


range 0 


include 
vast 
nuclear activities stemme 
tamination activities I 
taneous fires in radioactive 

Yet our understanding o! to expl 
icity 18 very meager 


the 


quits ' wiequats 


to cope with bre ve of in 


havior exhibited by p meta { « 


Some of the phenome na ¢ ryea ana ict vagaries Is 


lor example, massive 


rather than powdered) uranium will not u 


+ bre + 
C qpentancously 
te 


i) 
pherein 
A of 


‘ne 
ad 


Deane 
Pope aie 


‘ its melting point 


of perta 
y Me 


vhere a yeast-cake-size piece of massive 


U ignited spontaneously while resting 


mn dry ice, and 


research now underw 


Nature of Pyrophoricity 
Although pyrophori 


large 


the causes of which are KAM 


, 


normally ignite e 


PYROPHORICITY— 


A Technical 





An AEC official tells what we know— 
and what we don't know— 

about a major problem in the 
nuclear materials field, 


now the object of three studies 


By RICHARD B. SMITH 
Safety and Fire P 
l’. 8S. Aton Ener 


Washington, D 


rotection Branel 


yy Commi 


f 


hanism room té erature spor 


iloded Spontaneous | 


should curred under vacuum, ul 


Spont mmeous 
combustion 


t specimen ni 


met I il } 


umulative expenence 


these 


temperature 
quantits ol : P 
ousands of incidents Liquid-Combustion Analogy 
f these w 


involy 


flammable liquids, meta 


at 


minor Unlik 


t rnite 


‘ f 5 


ing no property consistent temperature 


ontaneous! 


heated in al Vetallic 


rite 


er, a number re u when 


rie can 


in the 
meta 


un rational) room temperature when 


uries and major prop ol fine powders, but massive 


not normalliv ignite eve 


neated to 
At the 
urthe 


ontrasts covered by its melting point 


indeed impressive risk of oversimplification, a 


i.e. solid chunk = f comparison with flammable lig 


d combustion is helpful in obtaining 


' 
ven when heated to 1 better understandi: of observe 


ig 


yet a case is known aries in metal fire and explosion 


properties 
Fl; 


TL 


smmmable vapor-air m xtures burn 


oncentration ol é 


December, 1956 - NUCLEONICS 


in another case a when the « vapor | 








Mystery Under Vigorous Attack 













etween the lower and upper explosive 
Lite It is important to note that 







tua mbustion involves an air 






lammabdie apor reaction and not an 





sir-flammable-liquid reaction. Ex- 





eriments indicate that free burning of 





1eta n air takes place at tempera- 






tures ell above the metal melting 






vhich temperatures the metal 





u essure vell within a range 
irable with that of flammable li- 






idergoing combustion 







When a smal! amount of flammable 






irned, the heat of combustion 
















es the temperature of the liquid to 
g point where it remains con ‘ 

intil a the liquid has vapor 
FIG. 3. Close-up of damage in metallurgical laboratory after a thorium explosion 
‘ ecent experiment in in July 1956. Tile is part of wall of ground-floor room; above it is floor of second 
ee-burning tests of small story lab room where explosion took place; apparatus seen diagonally in lower left 
y necimens indicated that is part of a calciner that had stood on part of floor that dropped: standing next to it 
took place while the Mg had been a drum containing major part of thorium scrap to be burned to oxide 
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wecount nm larywe ensure tor the Hift 
AEC’s Three-Pronged Attack on Pyrophoricity dtr ta ebtaininn end euste 
Following two recent serious and | explosi . involving metallic Zr (/) and Dustion of sucl ec iin without 
Th (2) (see Incidents listed on p. 30), AEC efforts to study unusual metal fires and binceed exten ‘ P ” 
explosions were intensified and metal-pyrophoricity research activities expanded. a ee ' ve 
1. A fundamental research program covering the mechanics of metal pyrophoricity . Hw the ext ‘ le ern 
is being conducted at Argonne National Laboratory. tures required for ma y et con 
\ “crash” program aimed at rapidly determining specific methods to ensure hustion is t wt that | ‘ 
safe handling of metallic zirconium was recently initiated by the Bureau of , 
Mines at Pittsburgh (see box on p. 31 for details). ition pmme take ‘ t a rate 
‘. Very-high-temperature metal-water reactions are the subject of classified re portional to the t ‘ t 





search at a third location. tamnearature. the -" 
- sy}? ' i i ‘ ‘ 
From these three programs AEC expects to obtain fundamental information per- 










mitting increased safety in the manufacture and utilization of such heavy pyrophoric metal hires is not 

metals as uranium, plutonium, thorium, hafniam, and zirconium Incidental to the 

major purposes of this research, it is probable that some fundamental information will ; . 

also be derived relative to theoretical approaches for attaining oxidation and water- Massive-Metal Combustion 
resistant alloys as well as affording a better understanding of the conditions under Spontaneous ignit , 
which high-energy and explosive water-metal reactions may be prevented, controlled, : » 

or initiated rophor meta ‘ i 
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ever, it has occurred i) 1 Unusual Metal Fires and Explosions 


peratures in the case of : The following unusual metal fires or explosions that occurred in the UL. 5. atomic 
with initial meta! termp energy program have for the most part been taken from a much more comprehensive 
from that of drv ice to 1 , list of such incidents (/2, / 4). 

4 / it should be noted that such incidents have been relatively infrequent in the large- 
scale handling of pyrophoric metals over a period of years in the atomic energy 
program. 
dents are accompanied Ow at In reviewing such incidents, it is of interest to note that increased pyrophoricity 
can apparently be “built into” a metal at the time of its initial manufacture or may 
be subsequenily acquired as a surface phenomenon 


nesses generally agree t 


noticeable flaking off of the : 
face with sporadic emanati: 


ized sparking. Zirconium Incidents 
From these observation t] 
ent that combustion of abno . € Up to May 1955 no serious fires had been encountered during storage of scrap-Zr 
Pa fs turnings, chips, plates, rods, etc. Such scrap had been stored (pending contemplated 
eta nelud future recovery) in segregated open-top bins as shown in Figs. 1 and 2. Several 
“built ” ins “es é days after a heavy rain, a fire of unknown origin took place in one of the bins with 
MEL Hd mechanism tor con K flames extending 100 ft into the air. Shortly afterwards, contents of other (but not 
into n necessarily adjoining) bins suddenly and intermittently flared up. Material in all bins 
soon became involved and 159,000 Ib of Zr were consumed. The heat was sufficiently 
fine, brittle, and chemical ren intense to crack windows and ignite wood located over 150 feet away. Particles of 
burning Ze were carried over one-quarter of a mile through the air. [This took 
place at Bettis laboratory, Pittsburgh.| 


pyrophoric massive n 
a solid metal surface 


powder, and that this me 


accelerated during auto- 

* About 5 years ago some water-wet scrap Zr powder in wooden barrels was placed 
in outside storage pending development of scrap-recovery processes. During the next 
metal has occurred at quite low ten several years, a few minor spontaneous fires broke out in this material. In January 
peratures, combustion in ai 1956, the material in several deteriorated wooden barrels was wet with water and 

/ repackaged in steel drums. 
face powder must invol ugh] In May 1956, employees working in the area noted that one of the steel drums 
exothermic reaction that n bas lying on its side contained a black material “similar to carbon dust.” Just exactly 
what happened there is uncertain, but a spontaneous explosion occurred accompanied 
offsets the heat loss from the n i by streaks of red fire with black smoke extending 100 ft into the air. A pronounced 
face Thus, a basic me concussion wave was noted and sound of the blast heard several miles away. Two 
Po rs . employees were killed, one having been blown 80 ft through the air, and a third lost 
tributing to ultimate burning of m an arm. 
The drum contained Zr, probably in the form of a fine powder 
sive metal must involve both | Usi ‘ son Bawe: a _ 
mg extensive precautions, the remaining drums of scrap Zr were subsequently 
aspects (e.g., strese brittlens ‘ burned. During this operation, one of the drums exploded in a manner shown in 
Fig. 4. [This incident took place at the Y-12 area, Oak Ridge.) 


the powder, Since ignition of 


voids, ete.) and chen 

“Two men died and two others were seriously injured in 1954 in a spontaneous 
explosion initiated during removal of the friction-top lid from a polythene-bag-lined, 
P one-galion metal can containing Zr powder 16% wet with water. A ball of flame 
Powder Combustion enveloped the entire area, accompanied by a definite concussion wave. 


(initiating and secon lar 


rhe large difference in ob a A 2-b sample of carbon-tetrachloride-moistened powdered Zr was placed in a 
| horicity of metal powde ' glass flask, vacuum applied, and the flask very gently heated with a Bunsen burner. 


P The Zr suddenly began to heat up and detonated with a blinding flash. The explo- 
metal proceeds from differen ! ( sion was attributed to a small amount of water. 
ondary factors influencing 
efficiency, rather than from at isl Uranium Incidents 
difference in the reaction 
involved To illustrate "s ' “In June 1956, three flat U plates (‘4 « 3 = 14 in.), made by powder metallurgical 
' . , means, were observed to have “blown up” to approximately 3-in.-diameter rods. 
of these secondary “ effi ( ' The “rods” were removed from the building awaiting disposal. The following morn- 
lentica! . ing, one of the plates exploded and “took off like a. rocket,” hitting a tree 30 ft 
icentical volumes © me ang away. The remaining plates were pierced with bullets but no explosions occurred. 
it was the opini of company personnel that the plates had not been pressed to full 
en density and that there was an incomplete decomposition of the hydride in the | 
on p. 32, powder, causing a build-up of internal hydrogen pressure. 


The table shows that 

“In January 1955, an attempt was made to roll two 1,000-ib U slabs to 0.01-in.- 
possess a much greater rea O1 thick strip. After initial heating to 1,150° F in a lithium-carbonate—potassium- 
carbonate bath, several 30°% reductions were made by rolling. It was observed that 
heavy work passes had caused overheating. The strip, then *4 in. thick, was cooled 
smaller mass of metal in w rh to 1,200° F before entering the four finishing stands. The strip again excessively 
pate this heat, and have a much sm , heated during the next three reductions and became so ductile on entering the fourth 
stand that it pulled into two parts and a cobble resulted. The strip at this stage was 
percentage of total surtac ! cherry red, but by the time it had been removed to the mill floor it was observed to 

able for loss of heat | increase in temperature to a white heat followed by melting and burning. 


ternal surroundings All « Tike ‘In February 1956, a technician was attempting to roll a plate consisting of 
tors combine to increase the prob 7r-clad U, which, in turn, was clad in a low-carbon-steel jacket. During preheating, 
, the furnace temperature control (which had been set to 1,450° F) failed, allowing the 
of metal combustion temperature to rise to 1,800° F. During subsequent rolling, molten Fe-Zr eutectic 
Effect of mass inlike solid n , alloy within the steel jacket was forced to one end of the strip where it burst into 
’ _ rgd flames as it sprayed out over an area approximately 10 ft wide, 10 ft high, and 25 ft 

(in which heat can be internal! long. One employee was seriously injured. 





powder are) compares 


which to generate heat 


‘rre , rely »}y {Tic | pro 
ferred by the relative ‘ “In the early program for the large-scale manufacture of metallic U, fine powder 
of direct heat conduction ) was allowed to collect under roughly 25 ft of water. At approximately one-month 
: , : intervals, and without prior warning, a geyser about 30 ft high would suddenly de- 
any heat from within meta! wa velop over the powder and then immediately subside. 
must largely take place by 
. ei te Ms a * A series of cases is known in which massive pieces of metallic U, Pu, and Th 
through multiple in Wlating have displayed unusual pyrophoricity, e.g., spontaneously igniting at room tempera- 
air hus, accumulation of heat ger ture. Spontaneous fires in U chips are, however, much more common and in one 
: . mee ; : ' case aren pose 6 months after the chips had been placed im storage. Onc 
erated within metal powders by slow investigat ous fires in briquetted U chips d a drum filled with 
briquettes that had been in outside storage for several wee After noting that the 
bl ‘ith oh f+) drum contents were normal and at approximately room temperature, he was warned 
able with increasing size of the powder by an operator to stand back. A few seconds later, a flame shot to a height of aboot 
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oxidation becomes increasingly pro} 





25 ft and then immediately subsided. Upon reinspecting the drum interior, he noted 
that all of the briquettes were at an incandescent temperature 


© A series of incidents have been experienced in which U and Ti alloys have dis- 
played explosive surface films following acid treatment (/2, /4). Studies af Argonne 
National Laboratery showed that such explosions could be averted through use of 
adequate fluoride ion concentrations in nitric acid etching baths. Witnesses have de- 
scribed metal-surface explosions of this type as involving a brilliant flash of white 
light, accompanied by a sound similar to that of a 22-gage rifle shot 


Thorium Incidents 


© For several years scrap Th powder had been disposed of by burning in successive 
small amounts. In July 1956, employees were engaged in burning scrap Th powder 
that had previously been washed with several aqueous solutions and vacuum-dried 
3 days earlier. Some of the Th was placed in a special hood and ignited without 
incident. An employee took a “golf-ball-size” piece of Th from a metal pail con 
taining 30-40 Ib, replaced the pail lid, and placed the piece on a small Th fire. An 
immediate sharp explosion blew the employee 20 ft across the room. Almost imme- 
diately, a second blast involving the Th in the pail was accompanied by a jet of 
orange fire and a big cloud of dust. A third explosion occurred in a nearby vacuum 
dryer containing about 7 Ib of moist Th powder. One employee suffered fatal burns, 
while three others suffered serious injuries. The extent of property damage is evi- 
dent in Fig. 3. [This took place at Sylvania Electric Company's Metallurgical 
laboratory, Bayside, N. Y.] 


“In preparing an experimental charge for making metallic th in a reduction bomb, 
a mixer was being used to blend metallic calcium, dry zinc chloride, and dry thorium 
fluoride. After several revolutions of the mixer, the operator opened the mixer vent 
and, noting that dust and gas were escaping, decided to call his foreman A second 
operator closed the vent, started the mixer, and soon heard a rumbling noise, fol- 
lowed by a sudden burst of flame covering a 45-deg angle and extending parallel to 
the floor for 40 ft. Of the eight persons injured by the blaze, two subsequently died. 
Reason for initiation of the reduction reaction in the blender is uncertain and un- 
precedented. 

It was subsequently found that the calciem 
test a marked, but unexplained, temperature rise occurred when some 
cium fines were left standing in an argon atmosphere. 


used was particularly reactive. In one 
50 mesh cal- 


Miscellaneous Incidents 


*On June 16, 1954, employees of a non-AEC high-energy-fuel laboratory were 
sampling 15 drums of “bag fines” Mg powder, which were opened in a special room 
that had been purged with nitrogen until the oxygen content had dropped below 
1%. During sampling of the fifth dren, the powder ignited suddenly The flame 
shot out from the drum, immediately subsided, and the operators left the room after 
replacing the drum cover. From an external observation window, the employees 
noticed a gradual darkening of the drum’s exterior, moving down to within 2-4 in. 
of the drum bottom. The following day the drum was opened and contained a 
definite yellow coloration, which was presumed due to formation of magnesium 
nitride 


*A massive block of metallic barium was cut into ‘4-in.-square pieces while sub 
merged in kerosene. During attempts to remove residual kerosene with carbon tetra 
chloride (an operation that had been performed many times before without incident), 
violent reaction dispersed glass fragments and burning barium over the immediate 
area. Similar explosions have also been suffered when Na, U, and Zr were treated 
with carbon tetrachloride. 


© Trouble had been experienced in getting a Kroll process reduction of 7rCh with 
Meg to go to completion. When the furnace was opened up, a slate grey material was 
noted on the surface, which was thought to consist of Zr, Mg, and MgCl. A sample 
of this material, roughly “% in.-thick and 8 in.-square, was removed for test and was 
totally inert when scratched with a file or hit with a hammer. A piece of the sample 
melted under an oxyacetylene fame but showed no pyrophoric properties. Samples 
were then placed in water and slight evolution of gas noted. the following day an 
attempt was made to further wash the samples in several changes of water. Whik 
under 5 in. of water and without any prior evidence of reaction, an explosion o« 
curred that shattered the laboratory bench, threw the technician against the 
wall, and blew out a window 25 ft away. Portions of the water-washed sample 
blown to the floor ignited and “spit” when stepped upon. Smal! samples were sub- 
sequently tested and found to contain Mg, 7r, and 1% C. 
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drogen peroxide; (b) metal plus oxygen 
in the presence of moisture, form metal 
oxide and additiona peroxide: (¢ 

metal plus ! lrogen peroxide form 
metal peroxide <« it least associate 


with each other b physical idsorption 


or absorption wi ! make this rea 


tion imminen \ etal fire in the 


absence of air would be the reaction of 


metal peroxide (or metal and hydrogen 


peroxide with a ijacent metal to form 


metal oxide with a liberation of heat 


With a sufficient buildup in metal 
peroxide concentration, this reaction 
could be explosive In the presence of 
air, the dispersion resulting from the 
primary explosion would resuit in a 
secondary explosion involving the oxi- 
dation of not on the earlier formed 


metal hydride residual 


metal in the dispersed particles 


but also of the 


The general theor involved in spon 


powders has 


taneous ignition of metal | 


been previousi\ HscuUsSsed llowever 
a number of incidents show that moist 
metal powder in, under some condi 
tions, literally ex; le either in the 
presence or absence of a instead of 
simply igniting 4 ju cently burn 


ing Mixed hydride and 


ju roxide on 


the metal surface ne of several possi 
ble high-nerg surce ipable ol 
spontaneou ind ver rapidly raising 


powder temperatures to a high degree 


In the discu I f ma e-metal 
pyrophori t thes ‘ everal mecha 
nisms were covered relative to frag 
mentizing of heated metal surface 


Phe 
even more applicable t 


Finall the Ru 1 expel 


ime prin f ire thought to be 
metal powders 


menters 


obtained high-energy’, Vater-metal ¢ 

plosions under ndit mparable 
to hot fragmentize vdered meta! 
11). Thus, both theory and experi 
ence justil f lerable precautions 
when handling or heating moist, finely 


divided powder with the legree of con- 
cern increasing wit creasing quanti- 
ties and decreasing average particle 


Ize 


Experience and experiments have 


shown that when water contacts molten 


ps rophori meta rapid generation ol 


steam is, under quite narrow condi 
tions occasionally companied by 
Violently explosive Water-metal read 
tions In the case of high-melting 
point pyrophori tal experiment 
have hown that when water-metal ey 
plosions are attained, only a small pe 


centage of the molten metal reacts with 


From this 
sumed that the 


water fact it can be a 

eritical conditions are 
disrupted during the explosion. It is 
thought that that very 


which the 


during brief 


interval in very-high-tem 


perature liquid metal can remain in 


contact with water, a combination of 


mechanical and exothermic chemical! 


forces cause rapid spewing of finely 
divided and exceedingly hot metal pat 
ticles 12? The ba 


mechanism in liquid meta 


into water 
involved 
water explosions 8s Viewed as being ver 


similar to, but more severe than, the 


moist-metal-powder explosions 
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THE PUBLIC AND NUCLEAR RISK: 


Lessons Learned from a 
Pyrophoricity Incident 
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AbC'’s Health ar > La York He ts direct 
19440, and in 1954 age ‘ew York Opera , He ‘ 
ponsible for AbA stiona i toring ter en es indu 
ey medicine at N.Y.1 1 a ” A 
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Mr. Eisenbud, do you consider the laboratory accident at tand, there «plosior i finely divided 
Bayside, Long Island, in July, to have been a serious break thorium about the e of a golf ball It's possible that the 
in the Atomic Energy Commission's remarkable safety explosion was caused | purities in the thorium In an 
record? ense we are not ex re hat ‘ this materi 

The Atomic Hnerg or or roud of it snlety that different fror that which |! i success | 
record Any accident that ita in the injury of people or oxidized over a long period of time 
in the death of a man i erious break in our performance in There was a chai hree explosions Che original mat 
this respect (in the other hand, I think one ought to note rial exploded in ad box provided for this operation This 
that this was not an accident of the type about which the detonation resulted in the explosion of about 40 lb of pow 
AEC and the public has been mostly concerned—namely, an dered thorium store the same room in h the operation 
accident that might result in exposure of people to radiation was taking place hen there was a third explosion that may 
and in the contaminatior i aren with fh onable materials have involved du | ributed througho the entilation 
or fission products I accident involved thorium, which ten r may ha ided other powdered metals stored u 
is # slightly radioactive material, but the character of the ‘ places in tl pa ilar department All these explo 
accident was largely that of a chemical accider sions took place within a few seconds of each other ko 

What exactly did take place at Bayside? men were seriously injured--one ultimately died of appro. 

mately 60¢ third-degree burns Explosion was severe t 

For some time the laboratory had been « hg ged in work ee wen oe Gre bias $25,000 damage wee dete to AT 


involving finely divided thorium, as a metallic powder 


Many metals, when they exist in finely divided form, are 
pyrophoric It is customary, prior to ultimate disposal, to 
oxidize these powders under controlled conditions so that one 
ends up with an inert oxide rather than the original pyrophoric 
This operation is performed in an enclosure It’s 


literally the burning of the powder 


material 
a very simple operatior 


at a very slow rate 


reason that we don't quite under- 


On this occasion, fo 
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equipment and building; the contractor lost over $100,000 


How do the risks inherent in this type of operation com- 
pare in severity with the risks in other types of nuclear 
energy activities, such as reactor operations? 

In the nuclear energy industry generally, you cover the 
entire spectrum of risk. Many of the things we do in atomic 
energy installations don’t involve radioactive materials at all 


They involve all sorts of mechanical and chemical procedures 


December, 1956 - NUCLEONICS 




















ae . yy no __ . "a 


nity 


Atoms on the Loose in Queens Explosions 300 TE ¢ TE = OR 
| | =e ; 
A'BLAST POISON 






mt Ad 





pport of nuclear act ite At the ene of the emergency t obvi me lena lor an 
ry I ot course ou have a large power relatively small organization as exited i ! ise at Bayside 
Dp hemical separations plant in wil } leal effiently with so many people a vVanting information 
v potter il for the release of radioact t the ame time 
potential risk in this part ilar operat \ egards the community reaction, I think irned a 
( thas vhat we would have to consider great deal No educational program had been ndertaken 
t ‘ radioactive materials were being | community, and perhaps this wa hort-sighted on 
ere irge reactor was being operated he her hand, neither the contractor involved ne Abf 
Such large-scale operations would, under AEC's safe- id any reason to believe, prior to the incident, that neat 
guard procedures, presumably be much less likely to be hysteria would develop from an accident of this kind 


located near a large population center as was the case here, 


How effective was the work and the cooperation of the 
would it not? 


various agencies at the scene of the accident? 


wwledyge he reactor field increases, more and lo the outsider it might appear that the presence of repre 
e placed closer and soser to centers of entat es of so many municipal and state department would 
ead ertain research reactor are tn ng con tend to res ilt in considerabl amount of o erlapp w 4 
OPUlAlIOr centers The de eopment of t inll the arious facets of the problem that arise in an emer 
must! lepends on o ir ability to learn how to gen of this kind are pretty well assigned to iiou depart 
nm popwlation centers with the ame degree ment and I think that enc h ol them understand what thei 
vhict ve ROW Const ict conventional powel Lerest is It has been m obser ation im the past the the 
. i alway work well together The problem in the partreular 
How successful was advance planning for a contingency instance we are discussing Was not one of lack of understand 
such as the Bayside incident? ng of an individual mission, but lack of understanding of the 
I e discussed from two points of view: first, the degree of hazard involved Because this was true ¢ 
ng that goes into a plant emergency plan pe ‘ ome officials present, the confusion was compounded and 
hie 1ivance planning that contemplat the the pread of inaccurate information wae turthered 
g out of community reactior 


What differences are there between the responsibilities 


emergency plan generally worked well Phe of a contractor and those of alicensee? What is the AEC's 
‘ Atomic Energy Commission, fire depart role in the case of a licensee? 
1 #0 oF vere notifed immediatel there r) Ator Ienerg Act of 1054 gt 1! t 
‘ om i eto 4 assign ® respotmibal 
i te ¢ euatio f m \ it flected 
, ‘ i n ¢ employee fron he a ife operation of the atomic energ nu Al 
her vere lor m4 atio a ™ ( 
. ' ; ul re aS OPSTation snd first-aid pro Both contractor of the Abs and licenses ure j red 
ve te ‘ dec t to tab ‘ ot tl 
. vere ade eens ane are . . ere to the health and safet tandards of the Commission 
then existed 
In the case of a licenses ALC muat be atisfied, at the me of 
ere WV e seri rtco t | { I ene 
va ‘ i hortcoming in the plant emerger pp ition for a license, that the work to be undertaken 
1 hI K may be true ¢ 1 great many emer out hazard to the employee or the publi After the 
ye procedures and may be worth taking note of Phere teal then Une , t to period 
ense 18 grantes © TCeTIBCE Ik itpjet 0 perwn peetion 
‘ lequate pre ion for evacuation of the employee but he Com ‘ ' } } Ah 
the om mission to assure this ‘ COM . 


here was no plan to assemble them and kee them gro ed 
; goog Snes ars ilth and safety standards 


he ould be briefed on what had actually taken place 
W he e employees were evacuated from the laborator What was the reaction in the community after the inci- 
free to roam about the neighborhood. Obvious! dent? Was it about what might have been expected? 

‘ 1 only speculate on what had happened, and their Phe reaction in the communit vas one of fen i n 
to the policeman on the beat, the neighbor and lerstanding, and although one might have ar sted mone 
their own families, in all probability became the his, | believe it was greater than we had expected Bott 
any of the unfounded rumors that began to spread he contractor and the New York Operations Offiee of Alt 

he plant area I think it would therefore be impor ere deluged with calls from residents asking whether or t 
lisaster plan to assemble the employee ong he hould evacuate the neighborhood Wi rile tand that 
rit then on just what did happen mt) that thre I ‘ re whe nt Vere tel i ead ! i? : }" cel en ‘ Keep thew 
reliable nformation than that based on thew ! iren off the treet New paper and tek : nt 
the absence of good information ' ed the injured or “exposed it all the w f 00 to 
her aspect otf a plant disaster pian that is ver he accurate fhgure which waa These media ¢ phasized 
deal with partic ilarly in the case of asmall plant he secret nature of the work, the radiation i 1 and 
lo with the large number of people who descend even mentioned the possibill oO sabotage Hot! } 
e scene of emergency, for various reasons. Within a few ontractor and AEC subsequently received letter prov 
tes of the Bayside accident, the fire department, police rom resident and property-owning groups Phese were, of 
ent, a press corps, the health department, the stat« ree, answered fully, and this seems to have gone a long 
ibor department, the AEC, the FBI, local civil defense ty toward reassuring the neighborhood that the plant does 
fficials, and the U. S. Army all sent representatives to the not represent a potential radiation hazard Phe plant did 
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not at the time of the accident no! the jture 
represent @ potential radiation hazar 


How can lessons learned at Bayside be applied to other 
kinds of nuctear accident situations? 


I suppose this question lirected primar it Lhe problems 
that arose because of the communit eaction to the accident 
It's important that we realize tha e | inable to 
think quantitatively about nuclear hazard As far ae the 
publie is concerned, radioas dangero regardle of 
the amount involved People seem to } e little awarenes 
of the fact that radioactivit was known prior to World War 
II, and has in fact always existed. Despite the educational 
efforts expended by the Commission and other agencies to 
date, the thought process | seem to run: atomic energy 

* bomb —» radiation — destruction I think it would be 


wise to indoctrinate the residents of neighborhood in 


pian 


the general nature of the work being performed in the plant 
and also to give them a rena ce sluation of the pote ntial 
hazards and a description of the safeguard ed to prevent 


those hazards from materializing 


I cannot emphasize ton trong! he need to see to it that 
fire and police department officials are acquainted with, and 
understand the nature the probler that may arise in a 
plant in the event of an a lent This need is not peculiar 


to the nuclear industr It is customary throughout industry 
to familiarize the fire department in particular with the 


eciaily insolar 


hazards that might arise in an industrial fire 
as chemicals are concerned 

Can you estimate the effect of scare headlines and melo- 
dramatic radio and TV accounts used in reporting the 
Bayside incident? ‘ 

They contributed to the general hysteria, and the confusion 
was certainly compounded and prolonged by the misl ading 


statements issued by the news media It 


ra 


interesting to 


note that although New York City has one of the best and 


largest science press corps, not one science writer Was assigned 
to cover this story Ceneral-assignment reporters were sent 
by the city desks; they had no background in atomic energy 
nor any particular leaning toward science The number of 
requests for physical examinations received | NYOO from 


reporters who had visited the scene of the accident has led us 


to believe that the headlines reflected to some degree the 
honest fears of the men assigned to cover the stor Although 
all possible candor was used in responding to inquiries and 
statements were issued to the media as quickly as the facts 
were established, uninformed reporting continued throughout 
the day 


What can be done to indoctrinate the press? 


With a large press corp h as we have in New York City 
I don’t suppose that it is possible to indoctrinate the press as a 
group separate from the general pul I think that the 
problem that arose here is one that you face in any emergence 


The press wants information within minutes after the accident 
occurs, whereas it may take an hour or so to develop a factual 
account of what happened. It is during this interval that 


effective contact with the press is most essentia Speculation 


must be carefully screened fror act An information head 
quarters at the scene is important nm ar emergency beyond 


that of a routine neighborhood fire, there should be an emer 


gency information headquarter where people qualified to 
speak on the matter involved would be accessible to news 
media representatives. ‘To be effective h a headquarters 
should be established by the fire and police departments 

What specific things can be done to educate the public 
te accept atomic energy? 

There is a need for intensive indoctrination courses at every 
level of city and state government as well as with the public 


at large Most cities. like New York. } e acces 
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people For example, the Department of Hospitals here has 
a group of ver ompetent physicists who are well versed in 
the problem ha i ise out of developments in nuclear 
energ I think that e cit should iaKe n effort to ap 
Lhese home resource Lo as gn educ sional programs tor those 
of their personnel who may be involved in handling incidents 
! nature Phe AIC has alwa een pleased to cooper 
ils i y iste ‘ ( 1u educatliona 
prog! kor i we have nstance, beer 
ooper g will ‘ York ¢ bi 1 of Education u 
ond ting training inne lor lence Leachers We have 
helped vive te ormation and techniques they cat 
incorporate into their iwsroom and laboratory work 80 a 
indoctrinate thew er in the basic tacts of atomic energ’ 
and nuclear pl nd chemistry I} type of program 
na eel ond . if A hee | Le ‘ | rn i ind | think 
that there Hnould he more ind more se Of ich programs 
liver mmmunit wuld take advantage of the assistance 
available to it by rtue of the large number of AEC contrac 
tor private industrial projects and universities that have 


personnel competent in the field of nuclear energy 


What do you think are some of the positive steps that 
might be taken to improve public understanding of the 
radiation problem? 
| beheve that all organizations and agence the Alt the 


states, private industry, the universities, and any other group 


having knowledge in the nuclear field should assume 4 por 


tion of the burden of indoctrinating the public in the true facts 


of radiation, to enable it to distinguish between the inconse 


quential and the hazardou Industry and AEC should take 


the initiative in discussing with the public the possible hazards 


tendant on any particular nuclear enterprise Ail great 


technological developmen introduce new risks, and atom: 


} 


energy will be no exceptx If progress is to be made, it will 
have to be made with the understanding of the public and the 
acceptance by it of the fact that a perfect accident record is 
not possibl Accidents will occur with inere ing frequenc 
as the atomic energy program expands and a larger number ol 
installations become iInvol ed in nuclear work With Lie 
cooperation of government ind industr these accidents w 
be minimized, but tl innot be eliminated entirely 

If the residents in a plant area are cognizant of the true 
nature of the potent hazard before an a lent occurs, they 
will be much more pt © react Irom reason ind know edge 
rather than from emotion In ar community where there 

4s likelihood of a itomic-energy-connected accident, there 
must perforce be a W¥ people pel ing the work who are 
knowledgeable in tl izards the work entail If these pe 
ons were to appo om r two of their number to serve 
poke yen and make nemaselve Known oO the iocai 
Officials and the pre corp 1 i ource | iSssistance ind 
Luthoritative niormation, the public reaction could be ¢ 
pected to be in som legree proportior to the danger 


What time element would you place on public indoctri- 
nation courses -that is, how urgent is the problem? How 
fast must solutions be found to keep up with the growth of 
nuclear industry? 


lhe urgent need for a more informed publi is obvious fro 


the community reaction to this incident On the other hand 





the ps chology of the publi us it relates to atomic energy, is 
not going to change overnight and the passage of time may be 
an essential ingredient of the educational process Kvery 
effort expended helps a ttle bit | fforts in the educational 
field must be expanded, but a well-indoctrinated public is 
many years off, under the best conditions Lectures, pam- 
phlets, movies, and other educational tools are al] useful and 





hould be brought to bear on this problen but there w no 


wzic formula for its solution 


December, 1956 - NUCLEONICS 





Latest Design Data 
on Radiation Shielding Properties 


of MALLORY 1000 Metal 


When you are designing radiation shields for atomic research, radioactive isotope 
source containers, or similar applications in nucleonics, you can find valuable 
information on the unique characteristics of Mallory 1000 in this new Bulletin. 


A product of Mallory’s extensive experience in specialized metallurgy, Mallory 
1000 is a high density powder alloy of tungsten, nickel and copper. It has sub- 
stantially higher efficiency than lead for absorbing radiation. 


This versatile metal is also widely used for gyroscope rotors and for counterweights 

Its combination of high density and excellent mechanical strength offer more 

compact mass than ever before practical. It is corrosion resistant, readily machined 
. and is available in many forms, including slabs up to 6” by 15 


Write to Mallory today for a copy of the Bulletin, and for 
a consultation on application to your specific problem 


Teat data in the new Bulletin show the tenth 


iron, concrete, aluminum and water 


> layer thickne of Mallory 1000 com pare th lead, 
Pal r A howe j 


- wplion coefficient 
we” , / J 
» listed for various 1 NAOH Alao shoun ix a curve of decay 


tice for Mallory 1000 after neutron radiation 


made and sold hy Johnaon Vatthey & Vallory, Lid . Expect more...get more from 


110 Industry Street, Toronto 15, Ontario, 


PR MALLORY @ CO. inc 
Serving Industry with These Products: 
Electromechanical Resistors © Switches © Tuning Devices © Vibrators A i t FR 
Electrochemical Capacitors . Mercury and Zinc- Carbon Batteries 


Metallurgical Contacts © Special Metals ¢ Welding Materials 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio. 
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Device for Generating 
Radioactive Aerosols 


By J. F. PESTANER and L. H. GEVANTMAN 
Chemical Technology Dis on 
U. 8S. Nawal Radiological De 


San Franei co, California 


Chemical) inert, rac web ‘ ieul ZA ind appeara ice are ¢ 
aerosols (J, 2) are use 


aerosol behavior 


generator ce eeribed here ! f ippl i il RCA electron Microscope Vode 


to fallout phenomena and iMU2 
paution problem I's ivon Chemical analysis shows the 
lengthy preparation and ndling iv re 97 % ferric oxide (4 
volved in previous metho 
oped the device shown it Performance 
In our application, the rator Changes in aerosol partic 
aspirates a solution conta ng | irance were investigated 
mally unstable iron comp: performance of the 
with a trace quantity of I et of condition 
hot zone where conversion of tion, associated anion, oO 
to the oxide results in an i lio ture, gas flow, and aspirator t 
active, solid aeroso) Effect of salt anion. ‘To 
Particles are collected either ' er salt for our studies. 0.1.4 
lowing them to settle onto a ised on solutions of ferric amn 
microscope slide or by directing tl ite, ferric oxalate, ferric | 
aerosol through a modified ferric nitrate were adjuste: 


oscillating thermal precipitato: ispirated through the gene 


jraded sec 


” 
Thermometer | 
well : 
Pyrex : raded 
a 
4 , se 





° A 
Dilution ’ rod | iquid 
chomber ' 0 + or 


Po Gloss slide 


at b nbus aspirator 
ue 

, Therma 

* orecipitator 
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~~ 
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xygen iniet - 





= —— 


FIG. 1. Solid aerosol generator. Air or oxygen at 30 psig is forced through 
Dautrebande or Venturi aspirator. Aerosol is carried past trap into combustion 
zone (2,5-cm-diameter, 1-m-long quartz tube surrounded by two 30-cm furnaces). 
Temperature ranges from 600° C at ends to 1,000° C at center; gas temperatures 
are believed to reach about 300° C. Gas velocity through combustion zone is 
20 cm/sec with Dauvtrebande and 33 cm/sec with Venturi. Aerosol passes on to 
dilution chamber where addition of dry air or oxygen reduces relative humidity and 
particle density to desired level 


imined with a Bausch and Lomb meta! 
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SCINTILLATION 
PHOSPHORS 


introducing 
PLASTIC PHOSPHOR 
NE 102 


® New Composition 


® improved light 
output 


@ New lower prices 
on large sizes 


also available 


Loaded liquid scin- 
tillators containing 
Pb, Cd, B, Gd, Scin- 
tillation Chemicals 
and Scintillating 
Gels. 





CLEARING 


Complete stock of 
NE 101 plastic phos- 
phor at a greatly 
reduced price, while 
stock lasts. 





where research COUNTS 





enterprises lid. 





SCINTILLATOR DIVISION 
1750 Pembina Highway 
WINNIPEG 9 
Canada 
ee ee — Nuclear 
Enterprises (G.B.) Ltd., 
Bankhead Medway, Sighthill, 
Edinburgh, Scotland. 


rnal light and to reflect the 
in th cintillate 


exe lucte exte 


light produced 


Three layers of 14-mil 


’ SUMmINUM TO 

were used to prevent the alignment of 
pinholes in the foil Black Scotch elec 
trical tape holds the foil in place and i 
a light shield to cover the rem 


the photomultiplier 


snder o! 


Arrangement of Detectors 


The moat 
re with the 


not the 
all the 


ensitive monitor 

most detector 
photomultipliers contribute 
background eount and only a 
effective 


in counting @ source carned 


through the doorway Thus the opti 
mum number is the fewest that can be 
used while maintaining adequate sensi 
tivity at all points in the doorway \ 
reasonable criterion is that the mini 
mum allowable sensitivity at any point 
in the plane of the doorway should not 


be much less than the sensitivity mid 
way between the sides 


With detectors at 1, 3 


the floor along the sides of the doorwa 


ind 5 {ft from 
ind one overhead at 7 ft, sensitivity i 


satisiactory The irrangement 


shown in Fig. 2 


Circuit 
The ce ter 


in an additive 


tor outputs are combined 
mixer that pro ides for 


The 


tmpiliher 


gain equalization adjustme nt 


pulse are then fed to a linear 
and discriminator for reje back 
and then to a ¢ 
The 


cireuit that can be 


ting 
ground pulse ounting 


rate mete! meter is equipped 
ilarm 


adjusted to 


with an 
ind buzzer 
rate An 


con 


operate a light 
desired counting 


Angus 
nected to the 


at many 
Iesterline recorde! ilso 


mete! 


installation. 
covering on 


monitor 
protect foil 


FIG. 2. Doorway 
Metal guards 
scintillators 


Performance 


Phe normal backgro 
vu monitor is adjusted to 200 enm 


the counting-rate meter must re 


since 
spond rapidly considerable meter fluc 
result I} 


slarm to be set at 400 


tuation requires the 
WU cpm to avoid 


yperating on random fl 


ictuations 
~ Mev beta radi 


trip the 


A 0.5-yue source 0 


reliabl ilarm when 


ition 


carried through the doorway at a nor 


A Scintillation Counter for 
Soft-6 Paper Chromatograms 


K. STEENBERG* and A. A. BENSON} 
Radiation Laboratory, Unive 


Berkele 


( alifornia 
We have developed a large-diameter 
scintillation counter useful for measure 


ment of the soft beta emitters C'*, 5 


*On from Isotop 


Agricultural College of Norway, 


leave 


N wrway 
t Present aporess: Department of Agri- 


ultural and Biological Chemistry rhe 


Pennsylvania State Universit University 


Park, Pennsylvania 


of Califorr 


ind (a*® in radiochy iatograms Ai 


irate radioactivity easurements on 


chromatograms demand uniform 


papel 
sbsorption and geometry corrections 
Previously 


G-M 


errors 


large-diameter end-window 


tubes were used to minimize 


due to variations in shape and 


size of the radioactive area but this was 


not entirely satisfactor I 
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BRAINSTORM: 





ee i Ue ee Um ee ee Cie it GM) te Calta 
and hypersonic flight systems. Aa ae 

Propulsion systems —fuels —metals—propellants...these are just a few of the research areas that challenge 
the engineer and scientist at Marquardt's Research Division. 

Your technical talents and experience are needed now to create new concepts which will contribute to-the 
design of advanced flight systems. i 


NUCLEAR EXPERIENCE DESIRABLE 


Marquardt's Research Division is managed and staffed with scientists and engineers ... You_will work in an 
environment conducive to individual professional ‘development PU Ue el ee ee 
academic training. 2 


Call or write loday 


MARQUARDT AIRCRAFT COMPANY, Research Division 


Attention: John A. Drake, Director of Research 


16451 Saticoy Street, Van Nuys, Calif. - STate 5-836] 








Counters. One-mil-thick, 214-in.- 
dia terphenyl-polystyrene scintillators} 
were prepared by compression between 
two { plates at the softening 
temperature (2 These were attached 
to standard photom iltiplier tubes. Du- 
Mont 6292 (2-in with high-viscosity 
optical silicone oil (Dow Corning 200 
fluid 

rhe plasti ] itor, photomulti- 
plier tube id preamplifier were 
mounted in an aluminum cylinder so 

the system was sufficiently light- 
vhen standing on a chromatogram 
emidarkened room The counter 
safely moved in the light when 
rh voltage is off 
Attempts to allow operation in 
light and to increase efficien 
vacuum siuminizing of the 
hiy polished scintillator surfaces 
re unsuccessful rhe resultant 
opaque reflect ‘ coating Was CX- 
cted to transmit the radiation 
id enhance the pulse height gen 
rated by the cintillator ind 
ttomultipher However, coat 
in 0.1 mg/cm? did not 
ta is eflectivel 
iluminum foil of 
1 
We were ina to explain this 
phenomenon It is ipparently 
not due to a poisoning of the 
intillator surface To check this 


possibility we dissolved the alumi 


ONE OF A SERIES der day and Tomorrow 
im surface and found the clean 


jlastic quite as effective as it had 


DvOT Nara Oxrhwv won b map lagret 


chromatogr ims of isotope . 


ith energetic radiations, such 
in Greek means we ipon sy tems; and, with the cat ipult, , the aluminizing technique did 
the Greeks develope 1 one of the earliest weapons systems Perfected ve the desired function 
slowly, it reached the height of its effectiveness during the Middl Ages 
Today's weapons systems Cc ncepts are tremendously more complex 
than the ancient Catal ilt The wilt advances ot science enable > only inde! proper volt ‘BS and pulse dis- 
the highly integrated engineering teams to keep pace with the change: crimination was 70-80% higher and 


| l counting rate Ior this counter 


Combined with a perceptive management policy, such a team in a background was 50% less than for a 
relatively short time can achieve a goal that once took centuries milar-size, mica-end-window G-M 

yunter (2.25-in. dia, 1.5 mg/cm’). 
At Bell there is both progressive management and creative engineering 
teams. With that years-ahead look, Bell is concerned not only with 
today's problems but with tomorrow's successes. Backed by years of 
successful missile development and management, Bell is now engaged 
in new projects in advanced missile design. To the creative engineer ss 
desiring top assignments, this is an opportunity to work on a completely Results. The figure shows the vari- 


Response was uniform over the entire 
irea except near the edges. This prop- 
erty can be tested with a small light 
source when the phototube is chosen 


new weapons system. For qualified ation in counting rate with discrimina- 
engineers with a B.S. or advanced tor setting for C'* at two photomulti- 
degree, Bell is offering positions li voltages fackground counts, 
where a high level of professional | ti. es ee with and without phosphor, coincide 


achievement may be attained : v the lower discriminator settings 


i activity measured was a C' sam- 
AERODYNAMICS , 


m Whatman No. 1 filter paper 


STRUCTURES which gave 1,800 epm with the large- 
HEAT TRANSFER 
THERMODYNAMICS ¢ ie {The polystyrene phosphor, containing 


i 5 terphenyl, had a peak response at 
VIBRATION AND FLUTTER ANALYSIS : ; : 4,150 A It was prepared according to the 
iethod of Dr. Louis Wouters of this labora 


Contact: Manager, Engineering Personne! tory, Livermore Site We are indebted to 
Dept. ® Mr. Richard Perkins and Mr. Arthur Hart 








wig of this laboratory for the application of 


P.O. Box 1 Buffalo 5, N.Y. eb 


is Lec hnique 
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Background 
OO ¥ 


with phosphor 


~ no phosphor 


COUNTING CHARACTERISTIC for C'* sam- 
ple. Upper curves are for 10,800-dpm 
sample, lower curves are background 


mica-window G-M counter 
SU-cpm background Phos 
cknesses of 1-10 mils gave 
efficienc, while a 100-mil 

Vite less f thie ient 
yunting P** areas on paper the 
hosphors are more efficient 
range of the P** beta results 
and requires lower tube 


ch further reduces the back 


the figure, most of the 
es from the tube noise. 
» phototubes with a co- 

id not compensate 


it opt cal losses 


* * 


nder the auapices of 
rgy Commiamon and 


the Vorwegian Scien 


BIBLIOGRAPHY 


\ Hassham 





Reprints 


of the April special report 
“Scintillation Counting 1956" 
are available at $1.25 each from 


Reprint Dept., NUCLEONICS 
330 W. 42nd St., New York, N. Y. 
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THE ZZece VICTOREEN 
CONDENSER r-METER 


i 

















SIMPLIFIES 
AND IMPROVES 
PRECISE RADIATION MEASUREMENT 


a eee 


The newly designed Model 570 Con- 
denser r-meter now takes its place 
beside the accepted standard of 
measurement of X and gamma rays 

-the Victoreen Model 70. Notewor- 
thy mechanical simplification and 
improvements result in specific op- 
erating advantages. Among them are 
convenient 110 volt operation, elim- 
ination of trial charging approxi- 
mations, and absence of temperature 
correction. 


FEATURES 


Convenient 110 volt operation 
(220 V on request) 


Rapid, sure zeroing 
no trial approximations 


Illuminated, dual linear scales 


New, rugged electrometer 
string suspension 
Thimble chambers for many con- Interchangeable ion chambers 
ditions of energy, intensity and to- 
tal dose are interchangeably used on 
both models. Intensity ratings are 
tripled on the Model 570. Complete 
ilaemadion may be obtained from 

catalog 3043. Ask for it. 


Built-in light indicates opera- 
tion and de-humidifies too 


Lightweight, compact, and 
portable 


! 
| 
| 
| 
! 
! 
! 
! 
! 
! 
! 
! 

! 

| 

| 

| 

L 


INSTRUMENTS DIVISION 


A 
Vv The Victoreen Instrument Co 


5810 Hough Ave. Cleveland 3, Ohio 





Alpha-Gamma Coincidence Counting 
for Flow-Counter Calibration 


| By W. S. LYON and S. A. REYNOLDS 
Oak Ridge National Laborato 
Y age Oak Ridge, Tennessee 
t ee 
aa y) ~ 
‘ : 
Maes ws Alpha-gamma coincidence counting Relation to Beta-Gamma 
is a new absolute method for determu * * * 
Coincidence Counting 


i 
ing the efficiency of an alpha counter 


We have applied it to the calibration Although 4, alpha-gamma coincidence 
: ! counting has not been reported in the 
lJ of flow-t pe proportional counter: literature before, it does not differ in 

Farl mostcaes / ne principle from beta-gamma_ coincidence 
“ wwe / ots counting (6). Such beta counting could 
backscatter raised the efficiens ) be increased in efficiency by extending it 
to 4 beta-gamma_ coincidences. This 
can be done by merely replacing the 
usual beta “ater with a flow type, 
4 proportio:...! counter. 


| counte! etups above 
Look no further— ae 
that elf-absorption 
if you're looking for and that the cales 
geomet vas correct 


“BORON-FREE” a arn re Sevaneng 


the ipplication ol 479 alp 


t i! 


fused quartz incidence counting to the 


tion of an ilpha ouree 
| seing if absolute © ie 
iw Y- fe) 7 wage) a 4 W ARE not require any & imptior aly 
counting f thie eney 

ore > é Any eflect suet i elf-absorp 

The world’s largest pro- 
ducer of fused quartz prod 
ucts can help you with your 
most critical and exacting up as a difference betw ir 
needs for your laboratory 
ware. 

Vitreosil® products can ce count 
be supplied in an unusually . ; “ e efficien 
large variety of types and 
sizes. Also fabricated to 
specification to meet indi 
vidual requirements 


TRANSPARENT VITREOSIL 

For ultra-violet applica 
tions, metallurgical investi 
gations, chemical research 
and analysis, photochemis 
try, spectroscopy and physi 
cal, optical and electrical 
research. 

Send specifications for 
your requirements. Please 
use coupon below 


tion, which might reduce the counting 
rats ire deter table Ihe ' ould show 


roduct 


ntegratior 


letvermined 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 


18-20 Salem Street, Dover, New Jersey 


Please send technical data on 


Company 





Street 
A 
Chy Zone State FIG. 1. Counter arrangement showing 4x 
alpha flow counter above Nol gamma FIG. 2. Detail of 4% alpha flow counter 


TTT TT TT TY ieee and film moun 
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FREQUENCY 


STANDARDS 





PRECISION FORK UNIT 
TYPE 50 
6” H.* Waght., & of. 
240 to 1000 « ye les 
Accuracies:— 
Type 50 (+.02% at 65° to 85°C) 
Type R50 (+.002% at 15° to 35°C) 
Double triode and 
Input, Tube heater voltage and B voltage 


Size 1” dia. x 3 


Frequencies: 


» pigtail parts required 


Output, into 200,000 ohn 


approx 5V 


FREQUENCY STANDARD 
TYPE SOL 
pm" 2 4%” x 5%” High 


We ight, 2 lh 


rh, 


Frequencies: 50, 60, 75 or 100 cycles 
Ao sPACIOCS, - 
Type 50L (+.02% 
1 ype R50OL 
Output, 3V into 


Input, 150 to 300V, B (6V at 


at 65° to B5°C) 
Ye at lo to 35°C) 


00,000 olims 


(+ .002 


6 amps.) 








PRECISION FORK UNIT 
TYPE 7 
Size 144” dia. x 4%" H.* Walt. 8 o 


} 


Frequencies: 200 to 4000 cycles 


Accuracies: 
Type 2003 (+.02% at 65 
Type R2003 (+.002% at 15 
T ype W20038 (+.005% at 65 
Double triode and 5 pigtail part 


Input and output same as Type 50, : 





FREQUENCY STANDARD 
TYPE f 
S” =o & a 714" High 
Weight, 14 lbs. 
8: 50 to 400 cycles 
(Specify) 
+.001% from 20° to 30°C 
, 10 Watts at 115 Volts 


, 115V. (50 to 400 cycles) 








FREQUENCY STANDARD 
TYPE 2 ] 
TRANSISTORIZED 
e 1%" dia. z 4%" H.* Walt. 7 « 
240 to 1000 cycles 
Same a 003, 


Silicon type 


equencies: 
Act AP ACICS 
Type 2007S 
Input, 28V. 
Output, Multitap, 75 to 100,000 ohms 


00T7TS, 400 to B00 « ye les. 


above 


FREQUENCY 
STANDARD 
TYPE 2121A 

A , 19” panel 

Weight, 25 tha, 

Output: 115V 
60 cycles, 10 Watt 


Accuracy: 
+.001% from 20° to 30°C 


Input, 115V (50 to 100 cycles) 








FREQUENCY STANDARD 
TYPE: 2001-2 
th" 2 6” H., Waht. 26 oz. 
: 200 to 3000 cycles 
+.001% at 20° to 30°C 
»V. at 
put: Heate 


100 to 300 V., at 


50,000 ohms 
voltage, 6.3 - 12 - 28 


B voltage, 5 to 10 ma 


FREQUENCY 

STANDARD 

TYPE 2111C 

ize with cover 

10” 217" 29" H 

Panel model 
10” 7 19" 28%" H. 

Weight, 25 lbe. 
} requencies: 50 to 1000 cycles 
Accuracy: (+.002% at 15° to 3 
Output: 115V, 75W. Input: 115V 











ACCESSORY UNITS 
for TYPE 2001-2 


1 | I, Fon 


multi 


low frequene es 
vibrato: type, 


frequenc Ss 


410-200 ey, 


410-200 ey 


D—For low 
counter type, 


H—For high freqs, up to 20 KC, 
M Power Amplifier, 2W output. 
P —Power supply. 








This organization makes frequency standards 
within a range of 30 to 30,000 cycles. They are 
used extensively by aviation, industry, govern. 
ment departments, armed forces—where maxi- 


mum accuracy and durability are required. 


WHEN REQUESTING INFORMATION 
PLEASE SPECIFY TYPE NUMBER 





American Time Products. Ine. 


580 FIFTH AVENUE, NEW YORK 36, N. Y. 
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THE 


Proportional 


(Ofollisti-lam Olelshs-lai-ta 
1 2eke) Sou senor | 


® No window absorption 


@ 2 = geomet 
Ideal for tg 
@ Full yield a counting 


Soft Beta ® Differentiates between a and 8 


£ 
(Cc 14, S 35, Ca 45 ) . Negligible resolution loss 
and Alpha @ Built-in power supply 
(Po 210, U 235, Pu 239) @ Converts any scaler to proportional counter 
@ Rapid decontamination 


FREE NMC CATALOG $485.00 


Covers NMC's complete line 


of nuclear instruments F.O. 6. INDIANAPOUS 


Write today for your copy 


Manufacturer of the World's Finest Radiation Detection Instruments 


Nuclear Measurements Corp. 


2460 N. Arlington Ave. * Telephone: LIBERTY 6-2415 
INDIANAPOLIS 18, INDIANA 


Specialists in the Unusual 


Precision-Produced 
MATERIALS for 
TRANSISTORS 

ry. m>)(e)*) + 


or P-type elements — 


type 
D doped with N-tyP cheet or ribbon and 


rm of wire, 
or stamped pieces. 


GOL 
supplied in the fo 
cut 





ious 
ectroplated base or prec! 


metal wires. 


INDIUM e! 


i of 
$ — Dissimilar metal _— : 
on be continuously We e 
overlap tolerances 


WELDED RIBBON 
the same width ¢ 


together, within close 


SIGMUND COHN CORP. 


121 SOUTH COLUMBUS AVE., MOUNT VERNON, N. Y 


truly 100% efficient, the observed 
alpha count and the disintegration rate 
f the source should be identical. 
While Pu? is the alpha source of 
greatest interest, it cannot be used 
for alpha-gamma coincidence counting 
ice it has less than 1% gamma radia- 
wssociated with its decay. Am", 
ich has alpha energies only 8% 
higher than Pu?**, can be used since 
its decay 


or 
proceeds ~8O 9, through 


a 60-kev level in the 6 * 10-*-see 


" daughter 


Equipment 


Figures 1 and 2 show our arrange- 
nent, a 4m alpha flow counter with a 
Nal gamma detector in position di- 
rectiy below and adjacent to it The 
gamma detector isa 3  3-in. Nal(T] 

tal mounted on a 3-in. DuMont 
photomultiplier tul In operation, 
the entire assembly is surrounded by 
le 1d 
Pulses from the 49 counter are 
fed through a delay line into a coinci- 
dence mixer and then to an alpha 
scaler. The Nal crystal feeds gamma 
pulses from the 60-kev gamma re- 
gion (as selected by a single-channel 
analyzer) through another delay line 
into the coincidence mixer, and then 
to a gamma scaler. Coincident alpha- 
| gamama events are recorded on a coin- 
cidence scaler, The delay lines equal- 
|ize the delays in both detecting 


| systems 


| 
Procedures 


Americium-241 that had been thor- 
oughly purified from high-level fission- 
| product waste was used as a source 
material. Aliquots of this slightly 
acid solution were evaporated under 
vacuum to dryness on thin (50 ug/em?) 
laminated formvar-polystyrene film 
that had previously been rendered 
| conducting by evaporating 12 yg/cm? 
aluminum on the surface. 

Samples were placed in the 4% coun- 
and voltage plateaus obtained 
ilpha counting voltage was set at 

2,300 volts. 
The active sources were then indi- 
| vidually counted in the alpha-gamma 
lence assembly and the absolute 
disintegration rate of the source cal- 
culated as described above 
rhe source mount holder used with 
these thin films causes a 3% geometry 
loss. The expected loss was calculated 
om the physical dimensions of the 
irce mount and was verified experi- 
mentally. For the 49 alpha flow 
counter, the corrected observed count- 
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An Open Letter: 


TO ENGINEERS, SCIENTISTS 
AND MATHEMATICIANS 


Who Are Thinking of the Future 


e 


Whatever Your Past Experience... 
in Atomic Energy at B&aW 


There's a Place for You 


lake stock of yourself ... your job... your living condi- 
tions. If you're boxed-in mentally; if your future looks 
dim; if you're living somewhere west of nowhere, or in a 
crowded city—or an outlying suburb—now is your chance 
to get out and better yourself. Get in atomic energy. Enjoy 
an interesting job and live in Lynchburg—the heart of 
Virginia's Blue Ridge country. 

There's plenty of elbow room right now in atomic energy 
at B& W. There’s plenty of room to grow, as so many of 
our men have discovered. This is the place and the field to 
consider, if—like most men with your education and back- 
ground—you're thinking about your future. 

HERE IS A NEW FRONTIER—for you at B&W. And you 
don’t need specific nuclear experience to take advantage of 
the opportunities. If you have training or experience in 
any of the following fields, there’s a job waiting for you 
at B&W in which you can fruitfully apply your talents. 
Mechanical Engineering * Physics * Chemistry * Mathematics 
Civil Engineering © Chemical Engineering ¢ Electrical 
Engineering * Engineering Physics * Fuel Technology * 
Metallurgy © Metallurgical Engineering * Nuclear Engineering 


THERE’S AN EXTRA PLUS, TOO. Fine living conditions in 


Write for literature describing some of 
B&W's atomic energy activities or send 


resume to: Personnel Department, N 
12 


161 East 420d Street, New York 1 


PE.19-AE 
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The Babcock & Wilcox Company, 
N.Y. 


a clean city with excellent schools—and the friendliest 
sort of people for neighbors. 

B&W’s engineering research and development background 
spans nearly 100 years. We've been active in atomic energy 
from the beginning — at Oak Ridge, Los Alamos and 
Hanford, We're working today on a variety of projects 
designing and building the first privately owned nuclear 
power plant, pioneering in research reactors at home and 
abroad, developing a pressurized-water reactor for the first 
nuclear-propelled cargo vessel. 

Atomic energy is in its infancy. The opportunities for per- 
sonal and professional recognition are great. You can be- 
come part of the group of engineers, scientists, and math- 
ematicians who truly are writing the rules, paving the 
way for those who come after you in this great field. 
It’s like being at Kitty Hawk with the Wright Brothers. 
You're on the ground floor with B& W and you can grow 
with the field. 

TODAY is the day to take that step toward building your 
future. If you like new and different problems, we have the 
job for you. The Babcock & Wilcox Company, Atomic 
Energy Division, 161 East 42nd Street, New York 17, N. Y. 


ATOMIC 


ENERGY 
DIVISION 


~ Lee a a = 


‘BABCOCK 
“WILCOX 


+ ia WETS, 
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GET 
TO 
YOUR 
OPERATING 
VACUUM ~.? 


On any nucleonic research or production program where absolute pres- 
sures in the micron range are essential, a major problem is getting to 
your operating vacuum as fast as possible 


Beach-Russ Type RP High Vacuum Pumps 

offer you the fastest pump-down of all. They also operate at a very 
high mechanical efficiency with negligible noise and vibration 
and at the lowest available level of maintenance costs 


Use Them as Fore-Pumps 

and as the Main Source of Vacuum 

for vacuum up to 10 microns or better. They are available in capacities 
from 20 to 1700 C.F.M. Compound types are also available 
WRITE FOR THE RP PUMP CATALOG 

for full details on the vacuum pumps that have been in on the ground 
floor since the Manhattan Project first began! 


BEACH-RUSS COMPANY 


50 Church Street © New York 7, N. Y. 


Address Department 66 


nter 


connecting 


the 
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ANNOUNCING 


The publication of McGraw Hill’s newest volume 


in the series sponsored by the 


ATOMIC ENERGY COMMISSION 








wo 


THEODORE ROCKWELL III REACTOR SHIELDING 
atna'kece DESIGN MANUAL 


1 States 488 pages, 7‘. x 10',, 269 illustrations, $6.00 
Energy Commission 
rhis i nee g treatment, showing fect of irregufatitie n shield, and the 
how i wtical reactor shields effect of geometry of radiation source. The 
large! on ethods and data used influence of plant layout, structure, and 
for nay ctors d the Pressurized maintenance upon design is taken into ac 
Water Re uch is the first large re * count. The volume is fully indexed 


eneration 
The methods discussed form a basi 


In general the information is presented rather than a mock-up approach and thus 
in the order a designer would have to ac permit design of shields without expensive 
cumulate it in developing a shield design and time-consuming use of the reactor 
The book deals with such subjects as basi facilities in which full-scale shielding mock 
processe determining allowable radiation ups can be made his manual should 
levels. shielding the reactor core and the simplify and lessen the time required for 

j 


cooling system, shield engineering, the ef design of power reactor shields 








The following 6 volumes 





have been prepared by the 


REACTOR HANDBOOK U. S$. ATOMIC ENERGY COMMISSION 


PHYSICS 
to aid in greater development of scientific and 


p.. ane industrial uses of atomic energy 
RESEARCH REACTORS 


Detailed descriptions, complete 


drawings, of x type of United 


actors now in use. #6 pp., 7) x 10} 


NEUTRON 
CROSS SECTIONS 
REACTOR HANDBOOK Recent compilations of neutron « 
ENGINEERING fecting reactor design. 463 pp 





“ 
m — 
‘ 


ms ap CHEMICAL PROCESSING 


— AND EQUIPMENT EXAMINE — . 
 —_-Presen ond engineering domription of s unio oe 6 BOOKS 


em, together with a catalogu 


for hasdling of radioactive materials, S10 PP» 1 * "FOR 10 DAYS FREE—Send Coupon 


illus., $6.00 





REACTOR HANDBOOK ; ep, plus de ' nwanted bool com! our nem 
MATERIALS ; 


wkwell— Reactor elding en Manual, 96.1% 
Lustman and Kerze Meta v { Zirconium, $1010 
USAEC Research React 
USAEC Neutron I 
USAEC-Chemical Proce snd Equipment, $6.00 ity & Zone 
USAEC Reactor Has " 
USAEC React Hand wines ’ rf For price and term 
USAC Reactor Handl teri write McGraw Hill 
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Technical Operations scientists 
calculate as F. Everett 
Reed is doing above, in his quest 
for high energy fuels, for 
example. But they also work in 
integrated groups, bringing to 
bear on any problem the force 
of many varied disciplines 
for results. 

Inquiry about Technical Op- 
erations’ working methods can 
lead you to cold calculation 


Physicist or 
Mathematician 


But you'll respond warmly to 
Technical Operations’ 

simpie, sensible salary policies 

management by scientist: 

themselves 

small groups for individual 

recognition 
e growth plans for long-range security 
You'll find limitless opportunity 
in experimental research and 
development work in chemistry, 
physics, nucleonics, and elec 
tronic instrumentation. Chal 
lenging positions are ivailable 
in theoretical work in operatior 
research, reactor design, « | 
computing and other fiel 


addresa: Robert L. Koller 


TECHNICAL 
OPERATIONS 


INCORPORATED 
6 Schouler Court 
Arlington 74, Massachusetts 


* F. Everett Reed and Robert L. Koller 


Laundry Monitor for 
Alpha Contamination 


By F. D. RYDER 
lnatrument Developme nt D 
f la Pont de Nemou 


We needed an instrum«e 
laundered protective clothin 
nium contamination Phe 
ury instruments that 
had small sensitive ares 
therefore inadequate for a qui 
ol large garments 

specications require 

instrument to detect 
twelve seconds whether 
dered coverall had more thar 
plutonium contaminatior 
surface The instrument 
ised by unskilled operato 

We developed a two by five 
particle detector to meet tl 
Phe ilpha radiation trom the 


nium on the garment surface 

FIG. 1. PLUTONIUM CONTAMINATION 
MONITOR is open while operator places a 
coverall to be monitored in the garment 


tected by eight large zin ilfide phe 
phors viewed by 5-1in, photomultiplier 
The complete laund: monitor recess 


ct i detector table and Col 


init 


Detector Table 


A recess, two inches dee] is | 
nto the top of a metal table to hold the 
garments to be monitored (Fig. | 
Might alpha-sensitive units were place 
inderneath a heavy metal screen at the 
vottom of the garment rece The lid 

is lined with G-M tube whiel 
ised with a counting-rate « 
monitor the clothes for b 
ontamination, The beta-g 
tem consisted of conventior 

not discussed in th 
f the alpha detector 
ensitive area 12 & 16 
itive phosphor 
ited zine sulfide depo 
n.-thick 
rita This 
e side out 
17 * 4in 
vered with a sheet of 
unized Mylar, 0.0002 
Che inside urfaces of the 
previously been painted 

te show-card paint to impr 

ght collection efhieenc, 


ultipher The white 
FIG. 2. ALPHA-SENSITIVE UNIT includes 
12 X 16 in. phosphor at base of radio 
chassis with 5-in. photomultiplier mounted 
mn top Monitor includes eight such units 
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ANTON... 


where precision 


COUNTS 


229 
Ratemeters 


ratemeter avail- 


has 7 scales, in- 
300-50,000 


The most precise laborator 
able, Anton's 229 Seri 

cluding a single log scale from 
cpm with accuracy of better than +2°%, of 
1 scale. It has dual 


ind provides precise 


meter reading above | 
range input sensitivity 
and efficient measurement of radioactivity 


in industry, research and medicine 


700 
Survey 
Meter 


field survey meter 
built to FCDA 
DV-700 type 


exposed con- 


Portable 
C5: 5: 50 m 
specifications —the 
survey which can he 
tinuously to 


laboratory of 
hr full scale) i 

only ¢ 
meter 
high intensity radiation without 
Probe uses Anton halogen 
thin wall, stainless 
sured from -55°C 


detector failure 


quenched, very steel 


urucy a 


counter tube. Ac 
to +75" 


44 
Ratemeter 


dual (0.5000 


exclusi 


Low-cost rmcural range 
0-50,000 cpm) 
Supplied with 


stecl, 


input design 


Anton long-lived 
thin 


stainless 
wall (30 


range of 


halogen quenched 
tube or a wick 
i jack for external 


and 


me /cm’) counter 
mit fe 


terminal board constru 


other tubes. | tures 


meters, thon 


oscilloscope connection 


6001 Sample Changer 


- 


For quick, accurate measurement of low in- 
igned for use 


high 


ounter 


tensity radiation. De 
Anton 
tivity, low background « 
lead plus 3/16 

in all dire 


ot one or 


two pancake typ. beta sensi 


Pro- 


iluminum shi iding 


tubes 
vides 2 
tions, lowering the background 
Makes 


possible counting geometry of nearly 100% 


count by a factor of from two to four 


Visor 


Anton nuclear tubes and instruments 
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NUCLEAR ENGINEERING 


Fuel Costs in Homogeneous Reactors 
are Insensitive to Nuclear Parameters 


By MELVIN TOBIAS and H. C. CLAIBORNE 


Kteactor Experimental Engineering Division 
Oak tidae National Laborato 
lak Hidae. Tenne 


based on an ecom t levermine critical mass 1) chitig I ul ‘ ost estimates 
concluded that, at the nto Ww conversion) ratio hy | t i s not unexpected since 
and material charges used f i turn to i , held belief that, out of 
nuclear calculation ‘ harg fuel feed cost , ncom timated « of 7 mills/kwh for 
minor role in determin em from tl of bred materia wer fro i ir reactor, perhaps 
of power from spherical, aqu nal ) V cto hy > | . and other 
geneous power-breeder re hu j iO ri : how m } ed charges th ry little affected 
attempts to achieve hig , ul ee f pow will b tex reactor rement chose! 
the nuclear portion of g ri econo } the nucle: leiulation 7 miamming ( it rather 
survey calculations are no nited ) nadequacn ben or tl ny imnetion 
usefulness for aqueou mogeneous re constant Our « rien T m, but even ¢ > change 
actors and may be so ren ud fT aqueous homogeneo ’ ff e total only 30% 
types y ds us to conclude tha inal strength w vhich errors re 


they are nen ) li y from the nuc ur calculations 


Importance i ‘ve ot 4 7 mill KV COTRINUDL ited to the final answer 


In economic surveys o D little on the nuclear caleulatior ! of the effect of substantial 


and systems, an essential pai é leed, large errors may be n ithor rie + 50%) in nuclear constants 


procedure is a nuclear cal tion | producing a corresponding deviation in 0 for a typical case his 





TABLE 1 --How Nuclear Parameters Affect Costs for a Specific Two-Region Aqueous Homogeneous Breeder 


Heat power 
Priant Pa 


Standard case 

a su 1.10 

Extrapolation distance 

su 302 111 04 

Blanket fast-diffusion constant 

86/05 905/386 1.10 

Core fast-diffusion constant 

03/84 388/407 1.10 

Blanket age 

40/8 302/303 1 

Core age 

83/07 S08 /484 1.11/1.10 

Blanket slow-diffusion constant 

a0 au2 1.10 

Core slow-diffusion constant 

au 402 1 11/1.09 

Protactinium absorption cross sectior 

a7 ul 404/300 1.00/1.1 4 

Blanket resonance-escape probability 

108/73 873/408 1 O8/1.1 f 31/9848 150/115 

» for Um 

02/86 980/305 1.14/1.07 .9 8.07/8.78 1/352 128/181 0.42/0.48 0.34 17 /6. 2 ; 8/1.06 7 
Combination case in which ages, diffusion constants, and resonance-escape probability are high; extrapolation distance is low 
“3 308 1,13 f 1.53 150 121 0.35 0.34 5.04 ‘ ” \7 
Combination case in which ages, diffusion constants, and resonance escape probability are low; extrapolation distance is high 
us 383 1,00 + of l ‘ Y 15¢ 0.50 ( i 


*Critical concentration Inve ' st, react and turbogenerator t For ex produc } esu wr value ised: high /lov 
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TABLE 2 


Investigated 


Properties of the System 


1.000 





heck on the results 


he described next 


ered the ¢ 
one opel 
onomics and 
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wi large a 
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»-ft-thick 
ctor 10 
ietors 
diffu 


il 
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method houtd ‘ 1 adequate 


estimate of the i Hlow 
‘ er, the breed more 
tive to inadequ 

It is important to! hat the cost 


SETIS! 
method 


estimates repres¢ ‘ what ma t 


ittainable afte: 
ind development | 
less, a study suc! 
upon stated cost 
ent method of ca 
to determine 

ol relative e¢ 
further pro 


election of mo 


Effect of Variations 


Table 


ola reacto Vs 1 whore 


1 lis é ’ of a study 
iain char 
Table 2 


d lower limits 


icteristie en in 
| ible $s lis ic pperan 
data 


used for vaned in 


dividually sitions, together 
with the ilues employed 
All were rier + 0) with the 
of n of | hwa 


exceptior given 


i range equal ‘ tie mit ol errofr 
known at the ulations 
were mac 

Table | vw hi ults of the 
obtain fuel 


calculation costa, 


rr is subtracted from C yor) 
All but two of the results are based on 
changes in one parameter only; the two 
exceptions were « ea combina 
tion of paramete! changed to indi 
cate the effect « infortunate 
selection ol sO! nat more un 


Dut time 


privei- 

nt of eredit 
production 
nearly O.6 
een the two 


ndividual 





TABLE 3 -Ranges Assumed for the Nuclear Data 
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PROMPT 
DELIVERY 


A GRAM 
OR A CARLOAD 


OXIDE 


(SEVERAL GRADES 


FLUORIDE 


NITRATE 


AND OTHER SALT! 


GADOLINIUM 
SAMARIUM 


EUROPIUM 
AND OTHER 
SEPARATED 


RARE EARTHS 


WRITE FOR TECHNICAL 
DATA 


World's lorgest 
producer of rare earth and 
thorium chemicals for commercial 


atomic energy use and industrial applicotions 


| JNDSAY (HEMICAL (QMPANY 


272 ANN STREE 


AGO 
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carcers in the peaceful 


applications of atomu energy 


RESEARCH 
OPPORTUNITIES 
in Theoretical Neutron Physics Group and 


Expermental Neutron Physi s Group 


THEORETICAL 
PHYSICISTS 


Ph.D. or Masters degree essential 

C onduct research in theoretical 

neutron physi ind mathematical 
physics of nuclear reactors 


EXPERIMENTAL 
PHYSICISTS 


Ph.D. or Masters degree essential 

Perform and analyze experiments in 

nuclear and reactor phy iK and/or 
plan ind analyze critical 


experiment 


a7 ATOMICS 
Al» INTERNATIONAL 


Mr. G. W. Newton, Personne iifice, Dept. N 
1600 Vanowen Street, Canoga Park, California 
n the Suburbar nm Fernando Valley 
Los Angeles 


onstants are altered. the net cost dif- 
ers by less than 0.13 mill/kwh from 
the standard case 

The core concentration of uranium 
ind the breeding ratio iry consider- 
ibly gut changes in the former do 
not lead to proportionally large vari- 
itions in fuel inventory charges since 
these charges contain contributions of 
milar magnitude from the blanket 

tem Thus, for two cases where the 
ranium concentrations differ by a fac 
tor of 4, the fuel inventory charges dif- 
fered by onl i factor of 1.4 but 
hanges in breeding gain are almost di- 


rectly converted into changes in credit 


received for excess fuel production 


Most Significant Changes 


rhe most important cost. increases 
ire those produced by increases in the 
blanket age, the protoactinium absorp 
tion cross section, the blanket reso 
naunce-escape probability, and decreases 
in » for [ Increasing the blanket 
wwe produces a rise in fast leakage at 
the expense of resonance capture in 
thorium, while all other neutron losses 
remain practically unaffected. Raising 
the Pa*** cross section causes proto 
wtinium absorption to rise at the « 
pense of thorium capture, as well as a 
change in core isotope ratios-.leading to 
higher capture rates in U**4, [ ind 
[ * An increase in resonance-escape 
yrobability raises blanket power, in 
creases leakage, depresse resonance 
capture, and increases thermal « ipture 


A decrease in both resonance and ther 


ipture in thorium the principal 
result of a fall in 9 of 0.04 (1.79 
| critical concentration is affected 
most strongly b irving the ages, the 
liffusion constants, and, naturally, 7.7 


! 
\ 50% rise in the core diffusion con 
tant produced a critical concentration 
nerease of about 28%, while the 1.7% 
ise in » causes a 4.4% decrease in con- 
centration The breeding ratio is not 
iflected significantly | changing ¢ ther 


the ave or the slow-ciffusion constant 


me of the quantities investigated 


iv 1 intiy affects blanket processing 
rates except the blanket resonance-es 
ipe probability, for which a decrease 
Of WI", leads to i 129 decrease in cycle 
| fuel feed t e core is obtained 

e blanket le 
There ure certa obvious nuclear 
te to which the final results may 
tM uite sensitive and w ) must be known 
wit easonable accura lor instance, in 
egion reactors, resonance-escape prob 
plays an important role similar to 
sat of » in determu g critical concentra 


and breeding rat 
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P : : 5 
From the laboratories of Westinghouse . . . leader in 7 To 
. . 10 10" 
atomic energy: A complete line of neutron detectors Tame Tame 
with three years proven field history . . . a record of 
ruggedness and reliability covering a neutron flux range 10® 
of ot least twelve decades. They're designed with the 
problems and needs of the nuclear instrumentation de- wT on00 io-*® ~|or® 
oe al “4 _ 

i i ere t c/s Tame ~ AMP 
signer in mind incorporate the tested results of ron CHatenes 
today’s most advanced research. z of WL 6937 

2 | 
- , - 
The chart at right shows the recommended range of operation 3 
for these Westinghouse detectors. All types are hermetically Ss 6 U 
sealed and are capable of withstanding shock and vibration. & (0000 | 10,000 10 ” 
, 4 
, . ‘a . ;, : /S c/s |AmMP 
1. Type WL-6938 High Sensitivity BF, Proportional Counter. = 
Sensitivity approximately 40 counts/neutron/cm*. w 104 
2. Type WL-6307 BF, Proportional Counter. Sensitivity 4.5 & 
counts /neutron/cm.* Operating plateau at least 200 volts with y 5 I 
maximum slope of 0.02% per volt. 2 100000 | 10,000 |1000 =io~ 
= : % T css 1 cs Tes ~ Amp 
3. Type WL-6376 Fission Counter. Detecting material is re) ION CHAMBER 
uranium oxide fully enriched in U-235 isotope. Sensitivity 0.7 z 08 WL 6377 
count /neutron/cm* for a background counting rate of the natu- ~ , 
rally radioactive uranium of 5.0 counts per second. The counter 2 
5 an . \ oy 5 
operates up to 10° counts per second with no more than 1% z 
ensitivity loss in the presence of a gamma flux of 10°° photons @ crt i +o 
cm* /sec > 
2 
4. Type WL-6377 Electrically Compensated Ion Chamber. , 102 
Detecting material is boron enriched to 96% B". Neutron sen- ; 
sitivity 4x 10° amp/neutron/cm*/sec. Gamma sensitivity when = ie 
detector is operated uncompensated is about 3 x 10°’ amps/R/ < 1000 ]100 10 
hour, which is reduced by a factor of 100 when detector is Tors cig = Toss 
compensated, | 
5. Type WL-6937 Uncompensated Ion Chamber. Sensitivity 10 
approximately 4 x 10°“ amp/neutron/cm*/sec. 6 
We invite your inquiries for large, readable copies of this chart 100 10 1COUNT 
and detailed technical data sheets on each neutron detector Tcrs Tcss ~SECOND 
Write to Commercial Engineering, Dept. ND-6, Elmira, N. Y. FISSION ] 
COUNTER 
ENGINEERS! For challenge, security, growth potential, investi- 10 Wi 6376 
gate career opportunities now being offered by Westinghouse 6 
Electronic Tube Division. Write Technical Placement Director, 
Westinghouse Electric Corp., Electronic Tube Division, Elmira, jo “COUNT 
New York ye SECOND 
SINGLE 
ELEMENT 
WATCH WESTINGHOUSE a 
WL 6507 
WHERE 8134 THINGS ARE HAPPENING FOR vour Os 
1! COUNT 
- COND -- 
HIGH SENSITIVITY BF, 
6ET 4117 oil Wt 6956 . -— 
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THERMOCOUPLE WIRE /0zAL |<" 
FOR ATOMIC REACTORS? 
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RADIATION RESISTANCE, 
DURABILITY, Hl- TEMP RATING 
ANO FAST RESPONSE. 
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“Ceramo” wire's special properties have already 
proven their value in many reactor installations — 
for both thermocouple and extension wire appli- 
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cations. The performance of this durable wire 




















results from its construction — thermo elements 
and inert metallic oxide insulation encased in 
a seamless metal sheath. And “Ceramo" mate- 



















rials are specially selected for resistance to 
atomic radiation 


For a given application, enclosed ‘Ceramo" 
thermocouples last longer and respond 

faster than thermocouples of bare wire 
construction — and can withstand pres- 
sures up to 40,000 psi! Depending on 
thermo elements and sheathing it can 
be used at temperatures as high 
as 3000°F. Though basically 
rigid, “Ceramo” can be bent 


on a radius as small as its 
own diameter without 


PARED reraeanseaaaneaBdawssreeeras 


shorting or grounding 
And those diameters are 
really small!—just .032"' 


O.D. for single conduct 
ors; .040'' O.D. for duplex 
conductors, 








Originated, developed and first 
manufactured by Thermo Electric — 





“Ceramo” Thermocouple Wire is supplied in lron-Constantan, 
Copper-Constantan, Chromel-Alumel and Platinum-Rhodium-Platinum 
—from 36 to 16 gage. Sheathing: Stainless Steels, Inconel, aluminum 
and copper. Overall diameters: 1/25” to Va". 


O=u== 


Learn more about this versatile wire. 
Write for bulletin 31-300-K. 


Thermo Electric C,Mc f 


SADDLE BROOK, NEW JERSEY if 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario io} 
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time The core reprocessing cycle 

affected mainly by the diffusion con- 
stants and the core age; the greates 

effect observed, produced by lowering 
the core slow-diffusion constant, is a 
decrease of cycle time by about 134 
days out of 337. However, no signifi- 
cant changes are noted in either core or 


blanket reprocessing cost 


Fuel, D.O Costs 


In the work reported here, a 12% 
ventory charge is assessed against fi 
sionable material and heavy water 


All fissionable material is valued at 


$20/gm and heavy water is valued at 
$28/\ib (3, 4 Naturally, the questi 
arises as to validity of the result 
case of different inventory charges and 
material costs Inspection of Table 3 


shows that the fuel inventory charg 
usually is almost compensated by the 
breeding credit: thu the net unit cost 
of power 18 nearly independent of the 


value ot uranium 


One-Region Th Breeder 


A lew idditional calculations not 
tabulated here) using large parameter 
changes also were made for the case of 
1 12-ft one-region, thorium breeder re 
actor There is a somewhat higher 
sensitivity to individual paramete 
change ince such changes affect the 
entire reactor rather than an individual 
portion as in the two region Case Phe 


largest deviation between results | i 


difference of 1.6 mills/kwh between 
two combination cases where p differs 
by 20% and the age diffusion cot 


stants, and extrapolation distances vai 
Dy 5O% from the tandard values 
Individual change produce mu 


mater effects 


Conclusions 

lor the aqueous homogeneous tl 
rium breeder reactors studied, about 
$0°% of the total cost originates in ta 
tors independent, or virtually so, of the 
results of nuclear calculations. Ero 


in the nuclear calculations were sus 
pected of being of secondary econom 
importance, and the parameter stud 
made on a typical case justifies this 
expectation In these circumstances 
efforts to achieve substantial savings 
should be devoted primarily to suc! 
factors as capital costs and thermo 
dynamic efficiency, factors which have 
more to do with the engineering rather 


than the nuclear aspects of the reactor 


he conclusion should not be drawn 
that a simplified treatment of the nu 
ear portion ol an economic surve 3 

e under all conditions For 
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tance, for a one-region homogeneous 
ileulations show that an error 
value for 


it 25% in the reso- 


eC~4 Li probability could lead to 
take in the estimate of criti 
ind thus of the fuel inventory 


irge Sima 


examples exist for 
ctor types 
In making 


to examine beforehand just 


an economic survey, it is 
effort must be expended in 

ir calculations to obtain a 
reliable result. Often only 

| questionable cost differences 
ittempts to increase breed- 

Z reduce critical concentra- 


hen practical feasibility is the 





overriding consideration in choosing 
a particular 


ious that the 


the best reactor (riven 


reactor design it 2 ob 


hest tec hniques ol physics oug! ‘ to be 


dey oted to learning pre isely what this 


design will do, but given only the reac- 


tor type only the simplest reasonable 
ter hnique may be needed to locate the 


optumum conhguration, 
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Decay-Heat Cooling 
Requirements of Spent 
Fuel from EBR-2 


By C. H. SCHEIBELHUT 
hee } ngineering Division 
tional Laborator j 


Le ) / no 


removed from 
thev 
and 


Fuel elements will be 
the EBR-2 after 


‘ ed for three months 


reactor have 


have 


> burnup. After being re- 


m the core they will be 


tored 15 days in the reactor sodium 
t the initial intense heat from 
luet decay can be removed 

Ph the fuel subassembly will be 
f ferred from the sodium to a dis 
f vhere the irradiated fuel 


” removed so that it can be re 


eaeed 1 
‘} 


\ vn in Fig. | 


from the 


yrometallurgically 

atter removing 
embly sodium, the 
i t yenerates about 2 kw of decay 
hence cooling is needed to prevent 


that complhecate recov- 
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FIG. |. How decay-heat generation per 


spent EBR-2 subassembly drops off with 
time after removal from core 
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ery of the fuel froma the subassembl) 


Tests described here show that the best 
ooling Is by forced 
which is the 


atmosphere in the disassembly cell. 


way to provide this « 


convection of argon, 


Since the fuel assemblies usually are 
quite complex in shape, it is nearly im 
decay cooling 


possible to calculate 


under natural-convection conditions 


Thus a simple experiment usually is 
hHecessary 
full-size 


Experimental setup. A 














—— 


FIG. 2. For experiment, fuel section of 
EBR-2 subassembly had electrical heaters 
instead of uranium in cluster of 91 pin-type 
fuel elements clustered in hexagonal tube 
of about 2.2 in. across flats. Fabrication 
of the 18-in.-long pins has been described 
previously (NU, Aug. '56, p. 44) 
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NEW 





Technical Operations, Incorporated an- 
nounces the opening of a new operations 
research facility which will be engaged in 
joint research with the Continental Army 
Command. The new facility will be located 
in Monterey, 


CALIFORNIA 


and, like all Technical Operations groups, 
will offer contact with many varied scientific 
disciplines, good living conditions, all usual 
benefits, freedom to think and limitless crea- 
tive opportunities in a small but growing 
research and development organization. 


> Physicists > Mathematicians P and orrer Scientists 


will now find positions available either at Monterey, 
California, or Fort Monroe, Virginia. 


forn lef 
Robert L. Ko 
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constructed 


th electrical heater ibstituted |! 


the fuel in the norma fuel-bearing 
yrtion of the unit Che model other- 

se was identical to the fuel-bearing 
yortion of the subassembly as shown i 
Fig. 2 For the model, a ceramic-insu 
ated nichrome resistance wire was in- 
erted 1444 in the length of the fuel 
nto a fuel tube to which one end closure 
ind a spiral nb were welded (;roups 
! 1s tule vere ] enes and con- 
tituted a single circuit. There were 
five ich circuits. eac! mitrolied by an 
sutotransiormer and monitored D an 
ammete! wd a itmeter This al 


nyement left one tube that 

















12 
= 10 
c 
° 
 ] 
w 
° 8 
E 
2 
S 
@ 
§ 6 
e 
e 
2 
oa 4 
2 
O 4 
250 350 450 


Temperature (°C) 


FIG. 3. Temperature distribution along 
length of pins when power was 26] watts 
and cooling was by natural flow of air 
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FIG. 4. Temperature distribution across 
subassembly | in. above center when power 
was 261 watts and cooling was by natural 
flow of air 
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eparately \ total of 21 ther- « a . 
gee sotto 8 synthetic sapphire windows 
t vertical and transverse tempera- Trade-Mark 


r irveys of the tube surface tem- hard. ae strong bas chem ically inert 


eratures could be made during oper- 


The 91 elements were inserted excellent optical transmission 
eference hexagonal subassembly at ee : 
. Sapphire has long been accepted as a material with 
tube and mounted in a vertical position 
excellent chemical! resistance, strength at high tem- 
Since we desired to test forced-convec- yeratures, and transmissi f ult let ble 
i ae inl eae bt = pere and transmission of ultra-viol Visibie, 
woling a ell as natural conveec- = - _ and infra-red radiation. It is finding many new uses 
t ision Was made so that a blast “a pa Ae ~ now that it can be produced in disks up to 2 inches in 
— a 
ng air or argon gas could be [7 \ diameter. This form allows its excellent optical char- 
tered into the bottom of the \ acteristics, along with its outstanding chemical and 
eml y physical properties, to be used to advantage in many 
Cooling the subassembly. Asis ia ee : important applications 
n Figs. 3 and 4, at a power of “EE Single-crystal sapphire windows are available in 
Jt tts with natural convection of - rn, diameters from ‘'y to 2 in. and in thicknesses of 1 mm 


ur the hottest element reached a tem- ~\ to % in. They are commonly supplied with ground 


| ptt has 

erature of 530° ( Then air at the a finish or window glass polish. For further information, 
te of 9.41 sefm (cubic feet per minute _~7 /) call or write your nearest Linpe office 

it t ~ a 


indard temperature and pressure 











is introduced into the bottom of the ee <\ ws 0) tel) ae aes esis ce 
fe ™ ° . 
embly and the power adjusted to ‘ : ° 
330 watts, Under these conditions ____/ _- LINDE AIR PRODUCTS COMPANY 
i fuel-tube-surface maximum tempera- —— a Division of Union Carbide and Carbon Corporation ~ 
ture reached 563° C; air outlet tempera- — Bey > 
/ 30 Eust 42nd Street [Tg New York 17, N.Y . 
ture was 444° ( \ heat balance indi- (7 } ° 
| ORE Offices in Other Principal Cities ° 
- ~~. _—— - . 
a, ; 
; os thay SRO Sel cteeeeeees seee 
Linde’ is a registered trade-mark of Union Carbide and Carbon Corporation 
i2 
10 SAFETY 
first... 
u 
“hy I 
| plus 
nm 
, | 
E ECONOMY! 
) e Scientifically designed for maximum pro 
o KEWAUNEE tection of personnel working with radioactive 
a or toxic materials 
4 AIRFLOW © Acrodynamically efficient design permits sub- 
FUME HOODS stantially lower face velocities— Ys to 2 less 
than conventional hoods 
} © Constant volume exhaust with sash up or 
down 
é @ Savings of $100 to $800 per year per hood 
on heating and air conditioning costs. 
WANT PROOF? Write —today —for free copy of 
7 rn I rn new 24-page book “Airflow Control Fume Hoods”. 
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FIG. 5 Temperature distribution along 


' h 2,265 J. A. Campbell, President 
enath of pi A 

lengt pins when power was 2, wotts nie, ante aaa led 
and cooling was by forced flow of 12.2 =H 
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J! be supptics 


Complete voltage and 
current coverage for 
nuclear instrumentation 


Mod. 400BDA 500 to 5100V 
Current 0 to 1 Milliampere 
01% Line—Load Regulation 
005% per hour Stability 
Selective Output Polarity 
5 MV Maximum Ripple 


Mod. 403M 500 to 1600V 


Current 0 to 1 Milliampere 
03% Line—Load Regulation 
02% per hour Stability 
Selective Output Polarity 
5MV Maximum Ripple 


Mod. 404 


Current: 
0 to 2 ma, at 500-2000V 
0 to 5 ma, at 500-1500V 


01% Line—Load Regulation 
J5% per hour Stability 
Selective Output Polarity 
5MV Maximum Ripple 


500 to 2000V 


High stability and corona-free operation 
have won a place for jf supplies on in- 
strument racks of leading nuclear in 
stallations, Advanced electronic circuitry 
insures complete isolation of output from 
line transients, Calibrated controls used 
on all jf supplies. Model 
sent the broad line of John Fluke Dt 


supplies, 


vn repre 


since 1949 an accepted source 
of precise DC voltages in nuclear work 
Write for data, 


JOHN FLUKE MFG. CO., INC. 


THI) W. Mickerson S1., Seattle 99, Wash. 


Liectronic Tools sf for Indostry 





ing YO% ol 


The experiment wa repeated ising 


12.2 scim of argon gas and a power in- 
put of 2.265 watts As shown in } lg 
5 and 6, fuel-tube-surface maximu! 
temperature reached 536° C, with argon 


outlet at 453” ( A heat balance indi 


cates the argon was removing 96.5‘ 


the neat 


( 
« 


Cooling the clustered pins. Di 
assembly of the fuel subassembly con 


sist of remo ing the he agonal tube 


then removing the individual fuel ele 
ment During these operations (and 
all preceding transfer operations) coo! 


ing gas must be circulated through the 
subassembly To remove the hexago 
nal tube, it is cut at one end by a modi 
fied tube cutter and then is pulled from 


the subassembly As shown inh I i 7 


the fuel elements still are held in a 
hexagonal array by the end-grid struc 
ture to which each element is attached 
After the hexagonal tube is removed 
from the pin cluster, axial cooling is no 


longer possible; crossflow through the 
cluster is necessary I'o determine the 
cooling requirements for thi 


tiot the YL electrically 


onhgura 
heated fuel 


tubes were removed from the hexagonal 





© 350 

a 

E O 

© 

" J 
250 “a = a 

Distance from Center (in) 
FIG. 6. Temperature distribution across 


subassembly center when 
2,265 watts and cooling was by forced flow 
of 12.2 scfm of argon 


power was 





FIG. 7. Fuel-pin cluster after hexagonal 
tube is removed 


can and the cluster was supported hori 
zontally in air With no forced cool 
ing, the hottest tube reached 570° ¢ 
with a power input of 490 watts 

Next, the 91-tube bundle was sup 
ported in a perforated half-hexagonal! 
tube to which was attached a manifold 
so that cooling air could be forced into 
the bottom and sides of the bundle 
With 2.200 watts heat input and ai 
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Personnel 


Radiation Dosimeter 





Mfg. by 


A. M. SAMPLES MACHINE CO 
208 Tazewell Pike 


Knoxville 18, Tennessee 











THIN NICKEL 


and 


FOILS 


Particle Retarders, Windows, 
Targets, Radiation Absorbers 
Immediately available 
in thicknesses from 
500 A to 50 microns 
0.000002” to 0.002” 


Used by over eighty university, 
governmental, industrial and in 
dependent research organiza 
tions since 1947. A laboratory 
woduct of America’s oldest and 
sateen industrial chromium plat 
ing organization 


Write for further information 


CHROMIUM CORPORATION 


OF AMERICA 
Dept. NF 


Box 1229, Waterbury 20, Conn. 
New York Waterbury 





Chicago Cleveland 
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Help develop the world’s first 
nuclear powered fleet 


exchangers, and instruments to meet the new severe 


Nuclear power offers tremendous advantage for 
naval vessels. From the fuel standpoint, cruising 
ranges are virtually unlimited--even at new high 
speeds. No refueling facilities will be required to 
replenish nuclear propulsion fuel. Therefore, the 
physical design of the fleet can be streamlined for 
greater efficiency and safety. 

At the country’s largest design-engineering center 
for nuclear power reactors, Bettis Plant in Pittsburgh, 
operated for the Atomic Energy Commission by 
Westinghouse, the application of nuclear power has 
progressed rapidly. However, the nuclear power 
plants already in operation today represent only the 
beginning of a new technological era. Major advances 
im many areas are necessary. 

These include: the development of new uranium 
alloys for use in reactor cores; greater understanding 
of reactor physics, of heat transfer, and of the effects 
of radiation on materials; development of new and 
improved components such as valves, pumps, heat 


requirements. 

To do this, Bettis Plant needs farsighted men 
Regardless of your interest, you can choose a place 
in the varied operations at Bettis Plant 

Atomic experience is not necessary 

What’s more, Bettis Plant is in Pittsburgh's 
South Hills. Here you can enjoy good living in 
pleasant suburbs near the plant, and still be conven 
ient to one of the nation’s most progressive metro 
politan areas. 

Educational opportunities are exceptional. West 
inghouse helps you continue your studies at any one 
of three Pittsburgh universities. 


Write for descriptive brochure on 
opportunities in your field. Be sure 
to specify your interests. Address 
Mr. A. M. Johnston, Westinghouse 
Bettis Plant, Dept. A90, P.O. Box 1468, 
Pittsburgh 30, Pa. i ne 
C Dppreertcnneety 


BETTIS PLANT 
Westinghouse 
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FIG. 8. Full-size subassembly model (bottom), complete with simulated fuel pins, 
upper and lower blanket rods, hexagonal tube, top attachment, lower orifice, and 
bottom plenum, was used to obtain pressure-drop data. Also shown (top) is sub 
assembly with blanket and fuel pins 


flow of 9.62 sefim, a fuel-t I j i function of the max 

temperature reached 645° ¢ mait n the subassemb 

tain this temperature while u int hows this relationship as det 

as the coolant, cals , nd f «perimental data and an em; 

that 14.4 scfm are req ( ‘ itionship Atanv given ts Air 


} *! , bpera I 7 * 
¢ 
¢ ia experimental) 
- 
- 


individual pins are bei ( ( umount of heat generated minu P 
7 oF 


the cluster When t ire | , we is the driving for ae 
separate, no further 

Pressure drop ool late heat capacity of tl rT Ca Cooli os ume Flow (scfm) 
pressure drop \ olu be considered the sistans ; 44 192 
cale subassembly mod ul iming constant Capa incl Superficial Velocity (fps) 
shown in Fig. S. Pere la drivi force F 
FIG.9. How pressure drop varies with flow 
pressure drop with arg 
lated to be as shown 

Failure of forced cooling ummation of the t 


of air and argon 


portant to know how long it | take ‘ increments over the 
before dangerous! ( n ilable after lo 
would be attained if the 

convection should 

order of severit 

are: (a) the iron-uras ci ne > Tinh Will @lapome 

ing point, 725° ¢ e iM gy pont eh Wout s.o mu 

of sodium, SS1° ¢ ’ reached; and about 


alloy melting point 1 my? ¢ 


To determine the i Vouk i Conclusion Positi On ntrai-Pin Temperature (°F 
an irradiated subs 0 diated subassemb! 
FIG. 10 Variation of heat loss to natural 


rive e erature i ‘ I ‘ nt from th ime th 
athe ° ‘ my de " . ror the t mie the convection orgon as function of maximum 


know the natural é odium until the ! temperature of subassembly 


A Series for the F-Functions 
of Shielding Computations 


By F. T. BINFORD ol ite have been tabulated 
Operations Division I "-funetion of der 7 
Oak Ridge National | 

Oak Ridge, Tenne 


Formation of the intes 
source kernel to obta 
for the radiation fir 
finite shielded source 
wives rise to the 
tions.” These /-fu 


difficulty because thy (‘onsider now 


| | i ‘> hie 
grable in closed { ponding to t 


tensively tabulate: 
possible to represent 


form that is derive 


involves the exponential i Or ral ‘ : 
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~~" CHEMICAL 
») RESEARCH 


‘..and development 


Laboratory facilities for sponsored research and development have 
undergone tremendous growth in recent years. Prominent in this area 
is Vitro Laboratories, which has undertaken many significant projects 
for industry and government. 


For instance, here are a few of 
the current fields of operation at 
Vitro’s West Orange Laboratory: 


COATING PROCESSES— including a novel 
technique for preparing specialty coat- 
ings, e¢. g., molybdenum on Inconel, 
wear-resistant lubricating coatings, 
metal-bonded abrasive structures, etc. 


ORGANIC SYNTHESES —including funda- 
mental studies of new vinyl-type mono- 
mers and polymers, and organo-phos- 
phorus and boron derivatives. 


>in kq. 4 we have 


SEPARATIONS PROCESSING— including 
homogeneous reactor fuel processing, 
ion exchange, and adsorption and sol- 


gy the change of index 
vent extraction techniques. 


r, this becomes 





NUCLEAR WASTE DISPOSAL —- including 
development of disposal units, evalua- 
tion of current processes, and consider- 
ation of fission product utilization. 














ist iq. 3 for the can 7 , HIGH TEMPERATURE CHEMISTRY —includ- 
the proc! is compiete ing study of reaction kinetics and 
mechanisms at high temperatures 
(1200°C), pilot plant design and opera- 
tion, and corrosion studies 


Lit i ny hq 5) through b 
ng that Jo(a ki( —z) 
he F-function of order n 


Write for detailed information to VITRO LABORATORIES, West Orange, N. J. 


—| jit A Division of 
es 
Vitra CORPORATION of AMERICA 
; 261 Madison Ave., New York 16, N.Y. 


@ Research, development, weapons systems © Thorium, rare earths, and heavy minereis 





BIBLIOGRAPHY # Nuclear and process engineering, design C) Recovery of rare metals and fine chemicals 


and Exponentia Bh Refinery engineering, design, construction AV wireratt components and ordnance systems 
A, N 1940 
h c Asa, 13 (19090 Uranium mining, milling, and processing CD Ceramic colors, pigments, and chemicals 
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TECHNICAL ADVANCES 


Brookhaven Meeting on It: 
Resonance Absorption 


i ector of reactor the 


na j and the unde! 


Ser. s 


Background. The impor 


hahility hea been recog! 


p, } the probabi t 
radiative capture 
t slows down to 
ePsonance in { Sin the « 
ie to occul 
the are 


region, it is nece 


LAR ROSE YE 


to remove neutror 
inium in the moderat 
snium while they are 
An early and fundamer 
yne! His work give 
resonance escupe pl 
nonential whose argul 
In Wigner 
» term one ol 
ks of the re 
ump the other of 
it the higher energy 
| is distributed more 
mpone nts of the resor 
wi suriace lepend onl 
eter of the slowing-«ce 
i particular fuel cu 
ible Two major goal 
the determination of ria nd volume ter! 


BOR wait irements of p in a reactor | f 1 the ire reflecte 
. the conl ne 


ol papers given at 


New Lightweight Shield Measurements. W. | 

Hanford-type lattices (natura 4 oderated asurein 
Koral is the new neutron lightly-enriched U, light-water-mo ttices were reported by D 
hielding material made by f Westinghouse, and C. G. Campbell o vell. Although the techniques 
\lcoa. Boral plate 'i” thick t hand. there is still som: n (and tl imulated considerable discussion 
has the shielding power of to the interpretation ot m , 1 as these: in particular, absorption 
a concrete slab 100 times = ti 
thicker! . however, and is tl ‘ ) ' ‘ | etion 
Boral is a rolled sandwich Analyses. H. J. Kouts (BNL) pr | an analysis of : rilable me 
of boron carbide with alumi- ents of this type in this count: | abroad which ine d (working ba 
num skin. It’s available in from p to the effective re 
thicknesses of '«” and ‘'4”: 
izes of 48” x 120” and 
36” x 96”; annealed or as- irements seem to imp! 
fabricated tempers nae 
Let us send you a free tn enamel 
ample of Boral. Write, I Spinrad of ANI 
\luminum Company of 
America, 805-M Aleoa 
Building, Pittburgh 19, 


Pe 1, 
eCnnsyivania 


resonance region 0 { eutron can cause 


ice and volume absorpt 


»btained by direct mea 


measurements on 


ter] retation of these 
of analysis presents 
presented a paper on tl 
exponential assemble 
Theories. ?: 


n Your Guide to m of resonance 

ALCOA ; 

ALUMINUM the Best in lidity of the simple for 
Aluminum Value 


ntegrais uUsINg, inh soe 


been made recentl 
THE ALCOA Rr 
A} / - Ponsa n WAPLD ind ¢ 


od int ive 


reported on recent \ med r qu 
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iventional calculations and 
iting the theory in terms of 

et | “escape probabilities.” 
Monte Carlo methods. A number 
upers and much discussion dealt 
analytical tool for reactor 
the Monte Cario” tech- 
n conjunction with high- 
puting machines R. D 
NYT and S. Stein 
» applied the technique 
‘ination of p in slightly- 
iium-light-water lattices 
John (Savannah River) and 
SO! KAPL) have studied 
iter-moderated systems and 
ittices, respectively At 
se calculations fall just 
» desired accuracy With 
iputing machines they are 

ite | misihiy 

Wigner speaks. A highlight of the 
ence was an invited paper by 
Wigner Reference has already 
le to the Wigner formulation 
ce capture in terms of sur- 
ibsorption. In par 
ire can te expressed 
to volume ratio 
For cylindrical rods 
lependence on r@! 
is of the eviinder 
cently appeared 
i pont of view 
Irom Wig 
on is derived 
on? Wig 
formulation, a 
results in 
n rods, For 
vhose dimen 
ictical interest 
ind the tussian 
rimental data rea 
ough the Wigner 
d on sounder 
ot neglect the 
icxperiments 
he USSR to 


eem to give 








Reprints 


of the November special report 
‘Research Reactors for Export” 
are available at $.75 each from 


Reprint Dept P NUCLEONICS 
330 W. 42nd St., New York, N.Y 
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ONCE IN A LIFETIME... 


Model of Latin America’s first Atoms-For- 
Peace nuclear-powered electrical generat- 
ing system, now being developed by Martin 
for the Dominican Republic... Also Martin 
nuclear activities now rapidly expanding 
as a result of a major development contract 
in the field of aircraft nuclear propulsion 
... There are many excellent opportunitie 
for engineers, with or without previous 
nuclear experience. Contact J. M. Holly- 
day, Dept. N-12, The Martin Company, 
Baltimore 3, Maryland. 
i ETERS 
4VU8 24 FET Fs Pa 
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Progress in Nuclear Energy 

Series Ill: Process Chemistry 
Edited by F. 8. BRUCE, J. M. FLETCHER H 

HYMAN, and J. J. KATZ (Pergamon Press, Ltd 


London, and McGraw-Hill Book Co., inc., New 
York, 1956, xii + 407 pages, $12.00 


Reviewed b Be I Ole 
oratory, lowa State ( 
This In One Volume 
on the declassificat 
mation and the prey 
for the Geneva Cor 
collection of paper 
ranged in eight « iplic yr econom 
these papers are to returned to ga 
written for the Ger f ints for reenrichmen 
while most of the ot ver forn | Conse 
especially for this volume ) paration of 
prefaces serve to tie to hey of the unia 
rial in each chapte: material present ce 
The theme of the ntage One chapte 
in the title, the proc hem py , based on the 
iar to the nuclea prog ; imong the fluo 
Three-fourths of the bool ne ind fission produ 
with a more restricts ( n of the , ents proce 
field, separation proc i I illed rometa 
fission products an 
rial, Pu®®* or [ 


which they are p Radiation Dosimetry 


The remainder of th — Se Camny ble ¥ ' : Edited by G. J. HINE and G. L. BROWNELL 
briefly with chemical proc ( n its m met! Academic Press, inc., New York, 1956, xiv-+ 932 
covering U and Th fre the | vols itic yxide pages, $22.00) 
for the large-seale pre 
inotopes, Some uselu end «traction 
the radioactivity of the f ( | ittention in 
conclude the volume olume is uni 
Considering the mai ber of reason 
volume, the paper ol i ion of the papers a 
esses for irradiated fue hye f processing 
chapter of five pape or f ciple unde 
siderations regarding heme esse ‘ | W hile 
and the effects of 
chemical systems in 
short chapter consice 
of U, Th and some 
been used for fuel ele 
ject 18 important 
currently in use in t I tome 
tions of these metal \ other pape 
More than a third of ‘ vl Man 
voted to solvent ex ‘ i é ‘ if been 
This is not surprising 
technology has received 
than any other and 
rent use. The subject 
thoroughly, particula prot bout equa 
using methyl isobut sritain and the 
butyl! phosphate Ls ¢ 
heavy elements 
One paper include 


of interest for the p 
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An invitation to engineers 
who can qualify for 

large, liquid propellant 

Rocket Engine development 


Engineers and Scientists: 


PRELIMINARY DESIGN. Opportunity to conceive, analyze, and evalu- 
ate highly advanced concepts in large, liquid-propellant rocket 
engines, advanced propellants, feed systems, principal components 
and parameters. Advanced military proposals. Market studies. 
Operations Research and long-range programming. Advanced de- 
grees preferred. 


SYSTEMS ANALYSIS. Unusual challenges for the analytical or theo- 
retical engineer in the analysis of complete engine systems. Heavy 
emphasis on advanced Systems Engineering concepts, particularly 
in thermodynamics, gas dynamics, heat transfer and fluid flow, some 
phases of which are yet unknown in general industry. Prediction of 
engine performance, by means of advanced mathematical concepts, 
under extreme environmental operating conditions. 


COMBUSTION DEVICES. Important professional growth opportunities 
for engineers heavy on thermodynamic and heat transfer back- 
ground, as it may pertain to high temperature, high stress compo- 
nents such as thrust chambers, gas generators, injectors, and heat 
exchangers. Unusual challenges available in work on high-rate heat 
transfer, pyrotechnics, spark-initiated and hypergolic ignition, com 
bustion mechanics, droplet formation and flame propagation 


ENGINE DEVELOPMENT. Opportunities for research engineers at the 
focal point of intensive activity associated with engine testing and 
data evaluation. Involves the design of experiments, specification of 
test methods and procedures, including instrumentation, as well as 
the processing and evaluation of data. Problems and studies 
encountered fall into all branches of engineering, and the ability to 
comprehend highly complex systems, engines and engine programs 
is of paramount importance 


RESEARCH. Rocketdyne Research, a section of the Engineering de 
partment, has several staff openings for scientists and engineers with 
advanced abilities. Fundamental studies are being made in thermo 
dynamics, fluid mechanics, combustion kinetics, fast-transient meas 
urement techniques, propellant chemistry and many other fields. 
For detailed information, please fill out and mail the coupon below. 
There is no obligation, and all replies are strictly confidential. 


Me ce ee ee ee ee ee ee ee ae es ee 


A. W. Jamieson, Engineering Personne! Dept. 12N 
ROCKETDYNE, 6633 Canoga Avenue, Canoga Park, California 


Dear Mr. Jamieson 


Please tell me more about a career at ROCKETDYNE 
My name i 
Home Address 
lI havea degree from 
years actual engineering experience 


lam 


i arn not enclosing a resu 


ROCKETDYNE ® 


BUILOERS oF POWER FOR OuUTER SPACE 
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Analyze 
URANIUM 


in any form 
in concentrations of 0.001% and less 


* ao 


Whether your problem is in research, 





production control, or ore assaying, 

you can make faster, more accurate 
analyses of uranium with the JAco G-M 
Fluorimeter. Leading mines, mills, 
metallurgical plants and laboratories all 
over the world report making 50 to 100 
determinations a day — even when sample 
concentrations are 0.001% or lower 


The JAco G-M Fluorimeter offers you the high 
precision sensitivity and stability you want, because its 
advanced design includes exclusive features 


No Cooling System 
equire no cooling 
Neo Optical System sample siide, light source and detecting system 
are mounted in close zy eliminating optics and allowing low 
voltage across dynode of the photomultiplier tube 

improved Power Source — circuit compensates for input-output voltage 
and tends to compensate for heater voltage variation 

Convenient Contre! Grouping handy keyboard arrangement of switches 
and controls cuts time, reduces fatigue 


Blacklight Blue lamps used as ultraviolet source 


Discover all 
the ways this 
outstanding 
JAco Instrument 
can help you 
to do your 

lob betier 

rite today 

lor descriptive 
ulletin 


SALES OFFICES 


JARRELL-ASH COMPANY 
26 Farwell Street, Newtonville, Mass 


2 
LOS ANGELES (Duarte) 
MUSKEGON, A 
PITTSBURGH 


ATLANTA, GA NEW 
CHICAGO. ILI CH A 


PA 


effective 
solution 
for 

shielding 
windows 


THE PROBLEM OF SHIELDING VIEWING WINDOWS j 


solved 


with an optical grade solution of bromide. Prompt delivery of this 


compound, proved satisfactory and in compliance with il AFC 


specifications, is offered by Michigan Chemical Corporation, a quality 


producer of chemicals for more than 20 years 


For further information let us send 


article from 


- NUCLEONICS “Design and 
¢ Construction of Viewing Windows” 


MICHIGAN CHEMICAL CORPORATION 
522 Bankson Street, Saint Lovis, Michigan 
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ni 


information is 

chapter suffers 

f Solutions of 
izine in chloro- 
mnges when 

the hvdro 

no mention 
ystem litte 

rrous svstem 

ised as a reference 
dosimetry than 
the present time 
ol dosimetry re 

1 a chapter by 
ibution and dosi 


carcers in peaceful 
| in two chapte applications of atomic energy 


stributions in tissues 


ise nearly 200 NUCLEAR AND REACTOR 


Vinge; Japl i 

wine ENGINEERS 
mri yrra (itp 
discrete radio 


second Lox 


hutions on: B.S., M.S., or Ph.D. in Engineering or 


ition of radio Physics 


evaluation ce: Analytical or design experience in nuclear 
the forms reactors, reactor systems or related fields 


dertaken b Duty Engineering of overall reactor installations, the 

ind Hine ind inalysis of nuclear characteristics or economic evalua 
ita it 

14 ‘ tion and feasibility studies of nuclear reactors for 

witiiai ren 


, civilian applications 
und 


elaborated in REACTOR 
comprehensive SHIELDING ENGINEERS 


ites a chapter ation: B.S., or M.S. in Engineering, Physics, or 


ind the book Mathematics 


sotope shipment 


Minimum of one year of practical reactor 
shielding analysis 


hadl utie Analysis of neutron and gamma-ray distribu 
ongratulated 

tion, shielding, and nuclear heat generation for 
uccess witl reactor systems 
through thei 
omprehen ive 


their subject 


qj. ATOMICS 
CAT) INTERNATIONAL 


Mr. G. W. Newton, Personnel Office, Dept. WN, 


21600 Vanowen Street, Canc Park. Calif 
BOOKS RECEIVED anowen e¢ 10ga Pa alifornia 


n the Suburban San Fernando Valley, Los Angeles 
Transport Processes in Applied Chem- 
( | Bo orth John 
New York, 1956 
$12.00 Transport 
book are coneerned 
if diffusion) o7 
eg heat 
huction From 
t proceeds to 
the “grand 
the latter con 


ing a series 
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Waid APPLIED RADIATION 
DECADE SCALER 


AND TIMER 


for optimum speed 
and accuracy 


Milker Supplies Ba 
Free of Parent Cs 


ehange reain De ‘ 
im parent and discharge 
tem lraw a@ carrie! 


rial ind flu 


the daughts 
enter can use 
HAT LS BI 


Phe barium 


can te 





tmetoon 


im cartridge has a 5-1 





e milker has alread 
if) time L pulse injection 
itivit vill shortly be neg 


bet om demonstrations of 


maker hope to 


from Si 


Activation Method 
For Particle Size 


particl “e 
described the 
ind ther 
lowed to settle out of a liquid suspen t the 
counter level with sedimentation in 


C'* Is Tracer for Automotive 
Gasoline Components wnequal « 
imong the 
ooper of the Ethyl Corporation has deve 
the nonuniformity by labeling a component 
Primed sampling valves withdraw minut 
each cylinder The gases are bubbled tl 
ibsorber to remove the carbon dioxide irbonat 


roes to a carbon dioxide generator ilting p 


( irbon dioxide are counter ormete! 
Two Tracers Find 
Piston Ring Wear 


R.- G \ 
ribed the method at tl 


he neutron 


Write TODAY to our American repre- 


ntative for technical data on the 


‘ Cylinder 
complete line of EKCO equipment. 


ELECTRONICS, LTD romiurt 


' ervice 
RADAIR CORP 


y 6, New York 


AMERICAN 


ww Ishar 





li tud yeur a rit 
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PRODUCTS AND MATERIALS 


TPIIUUB 


ARE ea “pi airy 


' 


he wt et ee 





os 
te 


Batteries 


20-ky Sr 


tteries shown above are of 
rrent type NI Nov. °55 
Betas from Sr%°/Y*” pene 
tvrene insulator surround 
ind are collected by an 
Both batteries oper 
tential and have 10-yyf 
h-10 provides 
w of Sr”, and F-50 
from lO) me 
radiation to 

m the surface 


Corp 140 | 


Gamma Ray Camera 


New gamma-ra met use 10 
cunes of Cs or 20 curies of Ir'**? and 
produce a conical beam of radiation 
OO deg wie Vode! 39, shown 
above, is operated by a remote con 


trol box: K-37 opened and closed 
by controls on camera bod Tracer 
lab, Inc., 130 High St., Boston, Mass 
Gamma ray pocket dosimeter. Self 
contained personnel monitor for 
gamma radiation tilable with full 
scale of 0.2, 1, 5, 10, 50 or 100 fF 


( ompanion charg ny unit weighs only 
3! ‘ Ibs Cambridge Instrument Co 
Grand Central Terminal, New York 


17, N. ¥ 


RADIATION DETECTORS AND ACCESSORIES 


A 


Monitors 
Ket , ntamination of 
or personnel can 
upment now 

s mounted in a 
24 in. effective 

vr FM-1 


show Ni 
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here, is pushed along the floor 
teads 0.1-20 mr/hr full scale 

In continuous air monitor, AM-1 
pumped 


iir from the atmosphere is 


past glass-fiber filter paper Paper 
travels | or 4 ft/hr through a count- 
ing shield and onto a takeup reel 
Visual or audible alarms register at 
desired activity level 

Two-second personnel monitoring 


is possible with portal monitor 
PM-2A It house 7 individual ae 
tectors in vertical frame and 4 1n base 


Has % 


Instrument D 


ChHaAnneCiS 
Reynolds Electrical 


P. O. Box 279 


alarm Ic berline 


and Engineering ( 
Santa Fe, New Mey 


Plastic scintillator. New plasti 
phosphor, Ni 102, provides light out 
put approaching that ol best liquid 
ys with advan- 


Avail 


apie in rough ingot torm or mac hined 


scintillator compositi 


tage of ready machinabilit 


to +pecihiication n sizes varying from 
a micron to a meter Nuclear Enter 
prises Ltd 1750 Pembina Iiws 


Winnipeg 9, ¢ 


Small Photomultiplier 


rype K1382 10-stage y-in. tube ha 
average gain of 300.000 at 105 volts 
Designed for geophysical ex 


DuMont Labo 
Clifton 


stage 
ploration Allen B 
ratories 750 Bloomfield Ave 


N.J 


iz Vete) Mage) jie), ii. is) 


Heat Exchangers 

Double-pipe longitudinally-finned 
tube sections are adaptable to chang- 
ing load and proceas requirements be 
cause exchanger ire easil) et up and 
disassembled 
sures are 600-1,S000 psi; tube pres 


sures 600-15,000) psi. Exchangers 


Ratings on shell pres 


can be fabncated in a wide range of 
alloys Aleo Product In PO 
Box 1065, Schenectad N \ 


Fuel Elements 


Tubular fuel elements (above permit 
5O% increase in reactor operating 
power while maintaining the same 
film boiling safety factor Heat 
transtler surface increases almost 06% 
Metal to water ratio decreases almost 


HY & ‘ and hire 


iniform distribution 
of fuel is accomplished (ilenn L 


Martin Co taltimore 3, Md 





Products Index 


Radiation Detectors and Ac- 
cessories 

Reactor Components 

New Materials 

Literature Available 

Industry Notes 




















YOURS 
for 
the 

ASKING 


A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet."’ 


McGraw-Hill Publishing Company, Room 2710, 330 West 
42nd S$t., New York 36, N. Y. 








NEW MATERIALS 


Doping Agents 


Elements and allo periodic chart 
groupe It] and V are ow available in 
} 


virtually all shapes and sizes. These 


high-purity metals can be used as 
doping agents for vermanium and 
silicon and in npn na pup crystals 
Minimum thickness 0.0005 in.: mini- 
mum diameter 0.0002 in.—Alpha 
Metals In 56 Water St Jersey 
City, N. J 


C'* d-Sorbitol 


Uniformly C'*-labeled D-Sorbitol (G 

available at specific activity of 5 
Tit millimole In ) poi kage BiZe> 
0.01—1 me Nuclear-Chicago, 229 W 
erie St., Chicago 10, I 


License-Exempt C'' Compounds 


No license is required to purchase the 
new 50-ue package 1 38 widely used 
C'* compound Specifie activity 

| mc/millimole ’resently available 
ompounds include sodium carbonate 
Dicarbonate and ace 


Radiochemica 


St., Chicago 40, I] 
- 


Crystals. Specialize natural and 
vutheti crystals offered for X- and 
y-ray diffraction work.—Crystals 
S. A., Case Mont-Blanc 281, Geneva, 


Switzerland. 


Rare Earths. Wide variety of high 
purity rare earth oxides and com 
pounds are now available in the U.S 
Imported from England, earths are 
ivailable in grades up to 99.998 % 
certified purity.—Jarrell-Ash Co., 26 
Farwell St.. Newtor le OU, Mass 


Columbium and tantalum. Oxides 
ind metals in purities up to 95.5% 
ire now in volume production 


Kenna-metal Inc., Latrobe, Pa 
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Leadcast 


material for radioac- 

ls is a plastic compound 

to 95% lead Can be 

vith excellent bonding to 

members as in flywheel 

haft shown above.—-Telec- 

lustries Corp., 35-18 37th St. 
ind City 1, N. Y 


95°, -Enriched N'* Compounds 


g compounds labeled with 
enriched to 95% (previous 

HO”, ire now commer- 

ible: nitric acid, ammo- 

ite (nitrate labeled), po- 

ite immonium nitrate 

Cal AS well “as “al 

! nitrate labeled), ammo 

cle nitrogen gas and po 
hthalimide Isomet Corp 


‘4. Palisades Park, N. J 


LITERATURE AVAILABLE 


Graphite. Bound reprint of paper 
Production and Properties of 
Reactors,’ presented 

Conference by L. M 

Hamister and H. G 
Comprehensive scien 

ent of subject of artificial 
construction material for 

eto! ind accessory equip 

National Carbon Co 
St., New York 17, N. ¥ 

Scientific instrumentation. Compila 
t probes and ore-surveying in 
Eberline Division, Rey 

trical and Engineering Co 


St., P.O. Be 279, Santa Fe 


Computer components. Bulletin 

1T-104 | lata on magnetic cores 

| et Vi P-105 } specifications on 

planes General 
ushey, N. J 

Filter pumps fulletin 102 describes 

niter pumps which ean re 

es down to | micron tron 

( olutions Sethco 


Willoughby St 


No. 12 - December, 1956 





Lelab metal-walled G-M tubes for anti-coincidence 
applications—where uniformity counts! 


Except for a glass bead insulator, Lelab Counter Tubes are constructed entirely 
of metal. The metal cylinder is used both as the envelope and the cathode 

rhe restriction of all component parts within the diameter of the tube permits 
close stacking Each counter is custom-built, filled, and tested in order to in 
sure stability and uniformity 


LELAB PROBE COUNTER TUBE FOR NEUROSURGERY 


(Robinson-Seiverstone Type) 


Made especially for neurological surgery and other purposes requiring a minia 
ture probe tube The small needle-like probe provides an ideal way of measur 
ing radioactivity in vivo and for probing small areas with a relatively strong 
field intensity 

Write for complete information 


H. W. LEIGHTON LABORATORIES, York & Sunset lane, Hatboro, Pa. 











RADIOACTIVE WASTE 
COLLECTION AND DISPOSAL 


AEWDS offers to the Nuclear Industry a complete RADIOACTIVE 
WASTE COLLECTION and DISPOSAL SERVICE—Special Waste Con 
tainers and allied Radiological Services. 


Services for the Promotion of Safe Nuclear Sanitation 


ATOMIC ENERGY 


WASTE DISPOSAL SERVICE 
5410 Bond St., Oakland |, Calif 








No filter leaves ovr plant 
Z without passing rigid specifice- 
tiens including 99.95% efi- 
T ciency on particle sizes of .3 


micron as measured by dicc- 
tyiphthelate smoke machine 


The basis of filter efficiency is 
the accuracy of the test equip- 
ment. Our testing unit is peri- 
edically compared with govern- 
ment equipment, assuring alr fl- 
ters of integrity 




















FLANDERS MILL, INC, eiverness - new 








An industrial periscope is very 
often the answer to hard-to-get- 
at, underwater, hazardous loca- 
tion or Hot-Spot remote control 
observation. Ideal for use where 
heat, pressure or Hot Cell radia 
tion are problems the peri- 
scope offers unsurpassed clarity 
and definition, true color, anda 
long, maintenance-free service 
lite. Attachments are available 
for photo recording all viewed 
material. 


With our wide experience in 
this field, we probably have 
a design to fit your viewing 
problem. Send for Bulletin 30! 


“AX 


CORPORATION 
NORTHAMPTON, MASS. 





74 


Preamplifier. Folder gives specifica- 


tions and data on design, operation, 
and application of vibration pickups 
ind preamplifiers. 4p.—Brush Elee- 
tronics Co., 3405 Perkins Ave., Cleve- 
land 14, 0 

Frequency counter. [ulletin de- 
cribes and illustrates a 0-1.1-Me fre- 
with individual time 


Hewlett-Pac 
Mill Rd., Palo Alto 


quency counter 


markers ! p kard 


75 Page 


Microvoltmeters and amplifiers. 
[wo data sheets 
meters from 10 pvolts to 1,000 volts 
with 
Lab 
Diego 


eovering l-« volt 


1\00uya to 100 ma and amplifiers 
drift less than 
725 Kearne 


11, Cal. 


t 2 pvolts Ka 
Villa Rad., San 


tubes. Booklet 


technical 


Power 
PGILOLC 


ive types ol tubes 


and gas 
contain lata on 
including powe 
tubes, rectifiers, thvratrons, ignitron 
and vacuum-gage tubes 


Tube Di Hat 


magnetrons 
24 p RCA 
N.d 


rison 


Facilities of Allis-Chal 


mer’s central research laboratories are 


Research. 


deseribed in digest form in this 24 
iS1BS448 \! 


i416 Ss 


bulletin is-Chal 
Mfg ('o 


Wis. 


page 
mers 7 Ot! st 
Viilwaukee 
Sulletin Pk-5I 


Shielding windows. 


has charts, graphs, and sketches ex 
plaining ehielding, transmittance, and 
radiation-darkening characteristics of 

. 


glasses having specific gravities of 2.7 


3.3, and 6.2 12 p Corning Class 


Works, Corning, N. ¥ 


Assembly kits. Murder in the 
Vode! Shop 


book combining racy detective 


is an unusual 48-page 
story 
vith catalog of electromechanical a 

kits and analyzer 


America, New Hyde 


Servo 


embly 
Corporation ol 
Park, N. Y. 


Silicon diodes. ix ochure 


page 


gives specifications and ratings of 
high-conductance junction types and 
high-frequency bonded types. Four 
transis 


bles 


page brochure lists rectifiers 
diodes Transitron 


Wakefield, \I iss, 


tors, and 


tronie Corp 


Bulletin Ak-300 con 


tains information on low-inductance 


Capacitors. 


capacitors in the range of 20-125 ky 
content of 500-8,000 
Bros. In 134-20 
Richmond Hill 1S 


ind energy 
Axel 
Ave., 


| 
joule 


Jamaica 


Ny Be 


NUMAR* Precision 
Gaussmeter Model M-2 
provides 


A NEW WAY TO 
MEASURE 
MAGNETIC FIELD 
STRENGTH 


... accurately and rapidly 


ision Gauss- 


NUMAR® Pre« 
r utilizes the principles ot 
lear magnetic resonance, by 


h the nuclei of certain chemical 


opes re onate il pecitic tre 


cies when subjected to various 
netic fields. It then becomes pos 
trength of 
in its field a 
containing known iso 


then 


ible to determine the 
iny magnet by plac ing 
eak 1 probe 
sonant frequency 


tope The re 


in exact measure of the 


field strengt! 


becom 
magnet 


Because of its extreme accuracy 


to one part in 10 rapid per 


| 
formance and convenient operation 


the Gaussmeter is ideal 


* for field strength measurements 
of deflecting magnet 


issociated with high-energy 


such as 
those 
ind electro- 


npurtic le acct lerator 


: 
tatic generator 


* forcalibrating standard magnets 
ind for lab 


field measurement 


rator equipment 


* for magnetic field plotting of con- 


tours and gradient 


* as an educational tool tor re- 


iuchinvolving nm ear magnet 


moments 


sealed 
Vel supply 


Instrument includ } 
probe oscillator und px 


Writs 


and information Bulletin 


tor complete yp ification 
M-212 


"TM 


nuclear magnetics 
corporation 


A SUBSIDIARY OF THE 
PERKIN-ELMER CORPORATION 


154 Boylston Street, Boston, Mass. 
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Canned’’ pumps. Bulletin 1001 
lesign and manufacture of 


UT ps Nuclear 


Gamma radiography. Booklet 
( etailied data, descriptions of re 
equipment for strong 
Nuclear Sys 


Philadelphia 


Cobalt bibliography. Cobalt and 
its A on Allotropy 
is a 100-page 

phy Cobalt In- 

Battelle Institute 


UO bibliography sooklet con- 

t ! le L000 references on 
at Nuclear | nygineering 
Texas Corp., 730 Fifth 
York 19, N. ¥ 


Oscillographs. (Company magazine 


nhs and galvanom 


Hy Hathaway Instrument 


itch Co 315 Ss 


er. Colo 


on precision 
lists wattage 
nsions Dmeter 
24 Larkin Plaza 


etin ol 56 pages con- 
trol principles of 
Bristol Co., 


Electronics (ius 27 OOO items are 
te ti So-page catalog Allied 
n.. LOO N. Western Ave 


mi) 


Ratemeter, amplifier. Specification 
SO) erib ov-count-rate meter 
Range 1-10,000 

on S901-1 details 

reactor control 

\Iinneapolis-Honey well 

Wayne and Windrim 


phia Pa 


INDUSTRY NOTES 


P Nuclear Instrument and Chemical 
Corp hange its name to Nuclear 


Cc} y orp. if stockholders approve 


> Instrument Division of Hycon Mfg. 
Co. | b warded an Army con 
i gamma-ray densi- 
step up automation 

etior 
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careers in peacef ul 
applications of atomic energy 
COMMERCIAL REACTOR 
OPERATIONS 


Experienced Reactor Operations Engineers needed 
for a new section engaged in developing procedures 
testing, training personnel and the start-up of for 
cign and domestic power and research reactors. A 
minimum of a BS in Engineering or Physics with 
several years Operations experience is required for 
this program based on established contracts 


Write today. Action will be prompt, confidential 


47) ATOMIcs 
LEED INTERNATIONAL 
Mr. G. W. Newton, Personnel Office, Dept. CON 


21600 Vanowen St., Canoga Park, California 


in Suburban San Fernando Valley, Los Angeles) 








RADIATION INSTRUMENT CO. COMPLETE 


MERCURY PULSER CUSTOM OR PRODUCTION 


Featuring Versatility and Precision METAL 
FABRICATION 
MODEL 401 $125 FOB PLANT 


* ASME Code Fabrication 


; 


SPECIFICALLY aed * High Tolerance Machining 
DESIGNED ‘aid a * On Time Delivery 
for the * Engineering Service 
NUCLEAR * Spectroscopically tight welding for sys 
PHYSICS tems operating at pressures varying 
LABORATORY from 60 microns to 10,000 psi, over 
temperature ranges to 2,000 F 


FAST RISE AND EXPONENTIAL DECAY SIMULATES 
SCINTILLATION, PROPORTIONAL OR GEIGER COUN 
TER PULSES FOR TEST AND CALIBRATION OF AMPLI 
FIERS, PULSE HEIGHT ANALYZERS, SCALERS, arc 


WE ARE COMPLETELY EQUIPPED TO 
HANDLE 


Lead 
Nlumut 
Decay time: selector switch for , 10 of 100 7 

microsecond WRC decoy _— 


Rise time: tess than 0.003 microsecond 


Pulse amplitude m¥ to | V in 10 steps (trom 
interna! supply 

Provision for external bottery for pulses up te 45 — rT 
Volts (continuously voriable) Tank Radinart | 


WE HAVE AND CAN FABRICATE 


Provision for calibration by externa! potentiometer ™” 7 Cask 

Polarity switch permits selection of positive or nege : ~ 
tive pulses 

Output contains only pulses of desired polarity 

Lotest improved Western Electric mercury reley 


Repetition rate 3600 pom ADLER’S METAL WORKS 


Precision Resistors throughout for high accuracy ond 
stability. 1310 Germantown Ave 


¢ < cr 
Oeite aeeny coll, protected by AC reley, tests for Philadelphia 22, Pa 
Stevenson 4.3837 


RADIATION INSTRUMENT CO. ob ektnitieiis eb cuinttas 


°O. BOX 733 SILVER SPRING, MARYLAND 














Calder 

Hall 

uses 

1.D.L. 

Nucleonic 
Instrumentation 


The iNustration 
shows the 

reactor gamme 
menitor type (457A 


atone Developments Limited, as specialists in the industrial and re- 
search application of atomic energ ire playing @ part in the instrument- 
ation of the Calder Hall Power Reactor 
Besides specific instruments for ¢ ler Hall, Isotope Developments are 
engaged upon an extensive programme 

mentation. Amongst their present projects are the Nucleonic instrument- 
ation of the Mer (Medium Energ Research Light Water 
Moderated Industrial Nuclear Reactors) experimental reactor produced 
by the A.E.1, John Thempson Nuclear Energy Co. Ltd., and acting as 
consultants and suppliers of instruments for a number of I uropean and 
overseas reactor 


ISOTOPE 
cena fire toad mai DEVELOPMENTS LTD 


f commercial reactor instru 


and laboratory nuclear - j y 
ISOTOPE DEVELOPMENTS LTD. 

Laboratories & Work Beenham Grange, Alde aston Wharl, Nr. Reading, Berks., England 
London Office : 120 Moorgate, | jon, E.C.2, England 


‘ 











SHIELDING WINDOWS 





Specializing in 
ZINC BROMIDE WINDOWS* 


OFFERS THE BEST VIEWING AT A REDUCED COST 


—IN STANDARD SIZES OR CAREFULLY ENGINEERED 
TO YOUR INDIVIDUAL REQUIREMENTS 


MARFRE MANUFACTURING CO. 


156 W. WASHINGTON ST. WEST CHICAGO, ILL. 
* AS DEVELOPED BY ARGONNE NATIONAL LABORATORIES 








Corning Glass Works has a: 
nounced a 20% increase in the price 
ndard line of radiation shield 


Wertheim and Co., investment 
MmUKeCTS ha required 1 ston K ints 
n Gulton Industries Inc. and ha 


the Gulton 


Baird Associates-Atomic Instru 
ment Co. has placed privately $750 
OOO of 10-year, 545% subordinated 
lebentures. Proceeds from the issue 
ire being applied to repayment 

short-term bank debt and to finance 
facilities for their Atomic Instrument 


ubsidiary 


> Mine Safety Appliances Co. hua 
formed a wholly-owned subsidiar 

MSA Research Corp., to consolidate 
und expand programs of basic re 
earch in chemists physics, and nu 


ear energy 


P Electro-Measurements Inc. has 
moved into a new 26,000 It building 
it 7524 5 W Macadam Ave Port 


ind 1, Ore 


® Neutronics Research Co. at 165 
Lake St., Waltham, Mass. has been 
founded for research-and-develop 
nt in countermeasures, communi 
LOT med il cle Ces and control 


reult 


> Servomechanisms Inc. has opened 
new corporate offices at 445 Park 


A ve New York Cit 


& General Controls Co. has moved 
to new facilities at 1330 Hampton 
Ave St. Louis 10 Mi sour! 


> General Precision Laboratory Inc 
nt begun construction ol a 22,000 It 


~ 


engineering building scheduled for 


ompletion in July, 1957 


P Acoustia Associates Inc. has «i 
ered to the AEC what ts said to be 
yrid’s most powerful ultrason 


ystem 


© 4 $6.5 million tantalum columb um 
plant will be built by Fansteel Metal- 


lurgical Corp. in Muskogee, Okla 
is sec i! capacitors 


ental thermal 


® Bendix Aviation's Cincinnati Divi- 
sion will occupy a new plant in sub 
Hyde Park that will triple its 

for manufacturing dosime 


nd nuclear and ultrasonic ip 
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LETTERS 


Reactor Produced Nitrogen 


ide to our article in 
NuUCLEONTCS entitled 

micals with - Reactor 

page 23 in the dia- 

inder xed Nitrogen, it should 
70,000 tons of Nitrogen as NO 
not “70,000 tons of 

is it reads correctly 

under nitrogen fixa- 

ne mole of U? will 

fixed nitrogen as nitro 

means that for 

i nitrogen as nitrogen 

ie 10 the nitrogen 

16/14 times larger 

PauL Harreck 


Department of Chemiatry 
Polytechnic Inatitut 


Radiation Effects— 
Plastics and Elastomers 


ou on the way 
Damaging 
Plastics ind 
peared in your 
eularly in regard 
the large table 
eh information 
have done on 
oes not 
ented in 


dlosime tr 


total dose re 
fuel elements 
i factor of O.6 
ive obtained 
ite range of O 
pears that the dose 


flect on- the d 


r HARRINGTOD 
lucta U pe 
c¢ Compar 


nd, Washingto 


CORREC TION 


Im the table of research reactors 
offered for export NU, Nov. '56, p. 70 
there is an error in the entry for the 
Babcock and Wilcox Co. The first 
two rows of entries on the right-hand 
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A portable, lightweight, 
battery-operated instrument 


which measures the intensity of, and distinguishes between 
ALPHA, BETA, and GAMMA RADIATION! 
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THE RAY-ACTOR 


First Model Nuclear Reactor 
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* oe 


For 
Nuclear 
Emulsion 
Research 


a" 


This famous microscope designed for the 
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the discovery of the anti-proton won 
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SIMPLYTRO PYROMETERS 


For Control of Temperature 
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Cat. No. 4535, sire | a6" 27 
f 5 Cc. $135.00 

Thermocouple-type automatic pyrometer for con 

trolling and 


monufacturing processes. Leads between Simply 


Ronge 


temperature in furnaces or ovens 
trol and its thermocouple sensing element may be 
up to 100 feet or more depending on temperature 
range and lead wire resistance. Load relay, 5 am 
peres S.P.D.T. Optional heavy duty relays to 40 A 
Either AUTOMATIC LIMIT shutoff, An 


automatic Simplytro! turns heat on and off to 
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hold required temperature. Proportioning effect 
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on the sensing cycle. With shorter cycles, control 
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Simplytrol locks up when the trip point is reached 
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GOODYEAR ATOMIC 
CORPORATION 
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PLANT ENGINEERING—PRODUCTION—DEVELOPMENT 
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Opportunities ------ 


For men with theoretical background in NUCLEAR PHYSICS 


To plan and perform standardized radiation measurements. Should have 
M.Sc. and several years experience in instrumenting nuclear counting ex- 
periments. This is a permanent staff position with Sandia Corporation, a 
subsidiary of the Western Electric Company in Albuquerque, N.M. Please 
sent resumé of education and experience to Staff Employment Section 565 
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“LINDE” M.S.C. rare gases are the purest obtainable 


Trade. Mark 


Ove F. . 
®, 


FN 
) 


¢ Argon 
¢ Krypton 
¢ Xenon 


¢ Helium 
* Neon 


LINDE rare gases are produced under continuous mass spectrometer 


control to assure you of gases of known purity and consistently high quality 
They are stocked at convenient locations throughout the country in glass 
bulbs and steel cylinders. LINDE, the world’s largest producer of gases from 


the atmosphere, offers the services of its technicians and engineers to all 


of its customers on their rare gas problems 
“LINDE Rare Gases’ which contains information 


Write for the booklet, 


on the physical, chemical, and electrical properties of these gases 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 


Street (a 


The term “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 


10 East 42nd New York 17, N 


“Gentie Giant" masters 
hot lab handling 


More versatile than any human hand, 
the General Mills Mechanical Arm com 
bines gentleness with brute strength to 
perform delicate, intricate and heavy 
duty manipulations remotely —gives you 
these important advantages: 


© Fasy-to-master, fully coordinated controls 


e Remote interchange of grasping, lifting, 

other attachments 
@ Easily mounted to crane or vehicle 
© Adaptab/e to telescopic and 


television viewing 
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CRL manipulators 
plus 
CRL accessories 


equals 
versatility 


One of the important characteristics leading to the choice of Master- 
Slave Manipulators for most hot cells currently being constructed is 
versatility. The wise buyer who obtains manipulators from Central 


Research Laboratories will be happy to know that a wide variety of 


accessories are available from CRL to augment this versatility 


Cranes and Hoists. Lif 
ing and moving of heavy loads in 
hot-cell areas may he accompli had 
by remote-control cranes and hoist 
specially designed and manufactured 
by CRL for use with Master-Slav 
Manipulator 


Fiexibie Booting protec 
slave end of manipulator from di 
contamination, and corrosion 
stricted gas-flow seal poss 

not interfere with an 

pulator’s natural m< ment 


a? Special Purpose 
> TONGS. For repetitive or high! 


pecialized operation pecially 


age remotely-interchangeablk 
mgs can be sup yplic d to increase 
peed and ease of operation 


Load Hook availab 
CRL Model 8&8 may r« emo 
attached or detached and permi 
vertical lift of 60 poun 
| & 
ae 
== 


Motion Locks enable on 
position rigidly in space any object 
which the manipulator can handk 
Locking grip is standard equipment 
on all model Locks for all other 


@ otation, translation, and el ition 
otion ire availabi extra 
“A 
For more information on special applications of 


CRL Ma ter Slave Manipulator S phone or write today to 


Cental Kdtauth ravcrerores, ine. 


Dept. 103, Red Wing, Minnesota 
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THE INDEX 


TO THIS VOLUME HAS BEEN REMOVED 


FROM THIS POSITION AND PLACED AT 


THE BEGINNING OF THE FILM FOR 


THE CONVENIENCE OF READERS. 








CRL manipulators 
plus 

CRL accessories 
equals 


versatility 


One of the important characteristics leading to the choice of Master 
Slave Manipulators for most hot cells currently being constructed is 
versatility. The wise buyer who obtains manipulators from Central 
Research Laboratories will be happy to know that a wide variety of 
accessories are available from CRL to augment this versatility 


Cranes and Hoists. Lif 
ing and moving of heavy loads in 
hot-cell areas may be accomplished 
by remote-control cranes and hoist 
specially designed and manufactured 

4 by CRL for use with Master-Slav 
Manipulators 
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Special Purpose 
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specialized operations pecially 
designed remotely-interchangeablk 


4 tongs can be supplied to increas 
speed and ease of operation 


Load Hook 
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attached or detached and pern 


Motion LockKS enable one to 


vertical lift of 60 pound 
position rigidly in space any object 
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| which the manipulator can handle 


Locking grip 18 at indard equipment 
on all models. Locks for all other 
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For more information on special applications of 


CRL Master-Slave Manipulators, phone or write today to 


Dept. 103, Red Wing, Minnesota 
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GAIRD @ZATOmIC) 
DIFFERENTIAL 
PULSE HEIGHT 
ANALYZERS 


Ub eee a 
uk itt 


MULTI-CHANNEL 


Twenty fixed adjacent channels (0.5 volt each) may be moved 
as a group over a 60 volt spectrum, dividing the spectrum into 
120 parts 

Many units in use in leading university and atomic energy labo- 
ratories over last few years with outstanding performance. 
Simultaneous pulse height measurements reduce operating time 
of expensive equipment used to produce data. 

Saves man hours of skilled scientific personnel. 

Rapid taking cf isotope spectrum data eliminates decay correc- 
tions 

A completely detailed professionally prepared instruction manual 


(over 100 pages) furnished with each instrument. 
MODEL 520 


SINGLE CHANNEL 


e Hundreds of these units in use over the last 5 years have es- 
tablished the Model 510 Analyzer as the standard in radio 
isotope laboratories. 

¢ Used for studies of energy distribution of nuclear particles. Per- 
mits separate counting of isotopes in mixtures. Reduces back- 
ground count to permit counting of low concentration or low 
energy isotopes. 

MODEL 510 ¢ Furnished with final instruction book. 


The/ Model 510 allows only those pulses fall- channel width, 0-7 volts both controlled by 


ing] between two set amplitudes to pass helical potentiometers. 

thyough to the output to be counted or re- Negative output variable to —15 volts. Model 
corded. Pulses above and below selected 510 may be used as an integral discriminator 
levels are rejected. Full range, 0-100 volts, by setting channel width at 10 volts 


SALES REPRESENTATIVES 


ATOMIC ASSOCIATES, INC New York, Boston, Philadelphia 

KITTLESON COMPANY Los Angeles, Son Francisco, Albuquerque, Denver 

W. A. BROWN & ASSOCIATES, INC. — Alexondria, Vo 

H. E. RANSFORD CO. — Pittsburg! + OVERSEAS 

PACKARD INSTRUMENT CO. — LoGrange, Ill Australia, Belgium, Denmark 
BAIRD ATOMIC RON MERRITT CO. — Seottle France, India, Israel, Holy 

CANADIAN MARCONI CO. — Montreal, Toronte Japon, Norway, Menic: 


A peg, Vancouver, Malifas Sweden, Switreriand 


‘Baird —Associates—-Atomic Instrument Co. 
33 UNIVERSITY ROAD, CAMBRIDGE 38, MASS. 








Model of the ALCO Packaged Power 
Plant. Nuclear power plants of this size 
in which one charge of uranium may 
ijfictent Jor a year or more—range in 
from 1800 to 2500 kw, or more 


Honevur console used in the Army 
Packaged Power Reactor 


Honeywell controls will operate 
Army Packaged Power Reactor 


rT\HERE’S a new solution to the problem of pro 

viding power for radar, office machines, power 
tools, and all the other accoutrements of a modern 
army in the field. It’s the Army Packaged Power 
Reactor, all of whose parts—reactor core, shield 
ing, instrumentation, generator, enclosure—can 
be airlifted to a site. This packaged power plant 
can provide power in remote or occupied areas, 
where conventional fuels may be unobtainable or 
too costly, and where existing generating ca 
pacity may be inadequate. 


Built by ALCO Products, Inc., the Army Pack 
aged Power Reactor will be operated by a 
Honeywell control system. This control system 
is now being tested at Schenectady, N. Y. 


Honeywell’s Industrial Division designed and 
assembled the complete control console. The unit 
includes the exclusive Brown Safety Amplifier 
with fast-acting relays to initiate irreversible 
scram, a combined Log-N and Period Amplifier, 
an improved AID Linear Amplifier, and other 


outstanding Honeywell products. Embodied in 
the system are the experience and know-how 
gained by Honeywell nuclear engineers in design- 
ing control systems or components for reactors at 
Battelle Memorial Institute, North Carolina 
State University, and all major Atomic Energy 
Commission installations. 


This is experience that can be applied to advan- 
tage in your own reactor project. Your nearby 
Honeywell sales engineer is ready to work with 
you on instrumentation techniques for any nu 
clear project. Call him today . . . he’s as near as 
your phone 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


Avenues 


Honeywell 


BROWN INSTRUMENTS 


Frat ian Coitiols 





RESOLUTION CHART 


a NR A ET 
100 MILLIMETERS 


INSTRUCTIONS Resolution is expressed in terms of the lines per millimeter recorded by a particular 
film under specified conditions. -Numerals in chart indicat the number of lines per millimeter in adjacent 
"T-shaped”’ groupings. 

In microfilming, it is necessary to determine the reduction ratio and multiply the number of lines in the 
‘chart by this value to find the number of lines recorded by the film. As an aid in determining the reduction 
ratio, the line above is 100 millimeters in length. ‘Measuring this line in the film image and dividing the length 
into 100 gives the reduction ratio. Example: the.line is 20 mm. long in the film image, and 100/20 = §, 


Examint “T-shaped” line groupings in the film with microscope, and note the number adjacent to finest 
lines recorded sharply.and distinctly. Multiply this-number by the reduction facgor’ to obtain resolving power 
in lines per millimeter. Example: 7.9 group of lines is clearly recorded while lines in the 10.0, group are 
fiovedistinctly’ separated. Reduction ratio is 5, and 7.9 x 5 39.5 lines per millimeter recorded satisfacto- 
rily. 10.0 x 5 50-lines per millimeter which are not recorded: satisfactorily. Under the particular condi- 
tions, maximum resolution is between 39.5 and $0 lines per millimeter 

Resolution, as measured on the film, is a test of the entire photographic system, including lens, exposure, 
processing, and other factors. These rarely utilize maximum resolution of the film. Vibrations during 
exposure, lack of* critical focus, arid exposures yielding very dense negatives are to be avoided. 





